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AGAMMAGLOBULINEMIA 
Report of Two Cases and Review of Literature 

Peter A Wallenborn, Jr . M D , 

Roanoke, Va ; 

The eaily sjTnptoms and signs of many diseases ate tef&i- 
able to the uppei lespiiatoiy tiact A lecently discoveied 
abnoimalitj’- of the plasma pioteins, agammaglobulinemia^ oi 
hj'pogammaglobulmemia, is no exception 

In this sjmdiome theie is a low oi absent Gamma globulin, 
and as a lesult individuals suffering fiom this disoidei aie 
unusually susceptible to repeated and seveie bacterial in¬ 
fections Infections of the nose, sinuses, eais, thioat, lungs, 
and meninges aie quite common in the raajoiity of these pa¬ 
tients, and foi this leason tiie otolaijmgologist should be 
thoioughly familial with agammaglobulinemia, theiefoie, the 
purpose of this paper is to leview compiehensively the litexa- 
ture on this subject and to present two cases illustiating the 
chaiacteiistic features of this disease 


DEFINITION 


■^^^’^’^^Slobulinemia is a congenital oi acquired syndrome, 
he cardinal features being 1 increased susceptibility to bac¬ 
terial disease, with a history sometimes dating to childhood, 
2 marked deficiency of circulating plasma Gamma globulin, 
a sence of circulating antibody in the blood tissues, and 


Otolo^#i?al'’loo,etT^ Larj nsolog,cal Rhino- 

laryngoscope Office and 

wi'n be established by precedent 

Gamma globulin iJf Paper although there is seldom a complete absence of 
'i sioDUUn m the serum of patients with this conditmn 
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4 fazluie of antibody pioduction in i espouse to antigenic 
stimulation ’ - 

The noimal lange of seiiim Gamma globulin is about 600 
to 1200 mg pel 100 cc of seium' Although the teim agam¬ 
maglobulinemia implies an absence of Gamma globulin in 
the plasma, the deficiency is usually not complete The level 
of Gamma globulin is usually less than 30 mg pei 100 cc of 
seium'^ Clinical expeiience has indicated that a ciiculating 
concentiation of Gamma globulin of moie than 100 to 150 mg 
pel 100 cc IS necessaiy to piovide piotection against bacteiial 
infections,’ theiefoie, to make the diagnosis of agamma¬ 
globulinemia tlie seium Gamma globulin should not be gieatei 
than 150 mg pei 100 cc of seium (about 2 pei cent of the 
total piotein pei 100 cc of seium) 

CLASSIFICATION 

Individuals having veiv low levels of ciiculating Gamma 
globulin mav be divided into foui gioups 1 congenital agam¬ 
maglobulinemia, 2 acquned oi adult agammaglobulinemia, 

5 secondaiy hypogammaglobulinemia, and 4 tiansient oi 
phj’’Siologic hypogammaglobulinemia Patients m the fust 
tlnee gioups have a peimanent defect of then antibody- 
pioducing tissue Newborn infants compiise the fouith gioup 
and have only a tempoiaiy loweiing of the Gamma globulin 
level 

Congenital Agammaglobulinemia This is a sjmdiome ob- 
seived in childien and is chaiacteiized by lecuiient bacteiial 
infections begiiiniiig in infancy oi veiy eaily childhood wheie 
theie IS an mabihty to synthesize Gninron glohvihn t\on\ 
biith ’’’ The incidence stiongly suggests that this defect 
IS inheiited as a sex-linked lecessive chaiacteiistic like that 
of hemophilia ’ ' Thus, it is tiansmitted by nomen, nho aie 
otheinise noimal, to one-half of then male offspiing A fen 
cases of congenital agammaglobulinemia have been lepoited 
in females' “ Gitlin and Janeway' have not substantiated a 
diagnosis of congenital agammaglobulinemia in any of the 
female clnldien which they have studied, honevei, thei point 
out that this type of inheiitance pattern statisticallv does 
peimit the laie possibilitv of this disease occuiiing in a 
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female child In these cases theie is often a suggestive famil¬ 
ial histoi\ Theie may be a histoiy of one oi moie male 
lelatives having died fiom an ovei whelming infection eailv 
in childhood Symptoms iisuallv appeal at about six months 
when the infant has used up the Gamma globulin which he 
leceued fiom his mothei hlany of the childien handle them¬ 
selves veil until the age of tliiee oi foiii veais Befoie the 
days of antibiotics, manv of these childien appaiently suc¬ 
cumbed to then fust oi second maioi infection 

Acquvcd ot Adult Aqammaqlobulmcmm This svndiome 
IS so named because of its appai ent onset latei in life, although 
it has been obseived in oldei childien It diffeis in seveial 
lespects fiom the congenital foim It mav occui in males 
01 females Theie is lack of a familial tendency It is mani¬ 
fested by lecuiiing bacteiial infections, which begin at any 
time fiom childhood to old age, and which aie associated with 
a se\eie hypogammaglobulinemia ’ These patients appaiently 
handle infection well until suddenly they lose the ability to 
foim antibodies Consequently, they suffei manv bacteiial 
infections 

Secondaiy Hypogammaglobulinemm Low oi measuiablv 
absent seium Gamma globulin is fiequently obseived as a 
manifestation of manv s^ stemic diseases " Appai entlv, these 
patients develop Iin pogammaglobulinemia as a lesult of some 
diffuse disease of the leticuloendothelial system which intei- 
feies vith the pioduction of antibodies by noimal plasma 
cells ^ This finding is noted fiequently in pediatiics in as¬ 
sociation with iiephiosis = Leukemia, lymphoma and myeloma 
mav cause hypogammaglobulinemia ^' Poiges'' has desciibed 
a method foi demonstiating secondaiy agammaglobulinemia 
m the piesence of abnoimal myeloma piotein His lesults 
suggest that an absence of noimal Gamma globulin can occui 
m multiple myeloma even when electiophoiesis and othei 
tests indicate abnoimal amounts of Gamma globulin He 
lepoited absence of noimal Gamma globulin in two patients 
W mjeloma The fust patient had episodes of pneumonia, 
outis media and sinusitis The second patient had lecunent 
attacks of pneumonia This finding would account foi the 
inci eased susceptibility to infection which is seen in some 
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patients with multiple myeloma Othei causes of secondaiy 
hypogammaglobulinemia include total body iiiadiation and 
tieatment with mechloiethamine hydiochloiid (nitiogen mus- 
taid) 

Tirnisient oi Physiologic Hypogmnmaglobuhnemm This 
constitutes a state of tempoiaiy deficiency in ciidilating 
plasma Gamma globulin lesultmg fiom an accentuation of 
the noimal inadequacy of Gamma globulin synthesis in the 
fust few months aftei biith ’ Seium Gamma globulin levels 
aie noimal in the newborn infant, but diop by about one- 
thud in the fust month of life They lemain at these levels 
foi about thiee months and then giadually begin to use Noi¬ 
mal adult values aie leached at the age of two yeais 

The newboin infant acquiies the majoi poition of his 
Gamma globulin fiom the maternal ciiculation The fact 
that he does not synthesize Gamma globulin in adequate 
amounts until one to thiee months aftei buth accounts foi 
the ph 5 ^siologic and tiansient fall in Gamma globulin the 
eaily months of life The noimal infant is bom with 1,000 
rng pel 100 cc of seium Gamma globulin, and most infants 
pioduce Gamma globulin to keep then total seium concentia- 
tion fiom falling below 300 mg pei 100 cc '' Gitlin and Jane¬ 
way' have obseived two iiitants with seium levels of 75 to 150 
mg pel cent of Gamma globulin who liad seveie infections 
Thus, this peiiod of tiansient hypogammaglobulinemia in an 
infant’s life may be a hazaidous one, paiticulaily in the pie- 
niatuie infant Because of this physiological loweiing of the 
Gamma globulin in infants, one must be extiemely cautious 
in establishing a diagnosis of congenital agammaglobulinemia 
in an infant below six oi eight months of age, especially if 
the infant is a female 


ETIOLOGY 

The symptoms of agammaglobulinemia aie diiectly ielated 
to the deficiency oi absence of ciidilating Gamma globulin ’ 
In congenital agammaglobulinemia Gamma globulin is also 
absent in the tissues, thus, the ciidilating deficit is pait of a 
total bod\ deficit' The biologic defect in this disease is a 
failuie of s\nthcsis of Gamma globulin ’ The fact that ad- 
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ministeied Gamma globulin cii dilates in patients with agam¬ 
maglobulinemia foi as long as it does in noimal pel sons in¬ 
dicates that the basic defect is failuie to synthesize Gamma 
globulin lathei than abnoimally lapid destiuction or loss® 


A piofound distuibailee of the hematopoietic system ac¬ 
companies agammaglobulinemia Recent evidence points to¬ 
ward plasma cells oi lymphocytes as the piincipal sites of 
antibody and Gamma globulin foiniation ®Recent studies 
based on the assumption that antibodies aie pioduced by im- 
matuie plasma cells and Ij’-mphoblasts have shown that the 
lymph nodes of patients with idiopathic low and absent Gam¬ 
ma globulin do not lespond with plasmocytosis to antigenic 
stimulation In a few cases changes have been obseived 

in bone maiiow, namely, the maiked i eduction of plasma 
cells That this finding may be a clue to the etiologj' is the 
fact that occasionally theie is noted an absence of Gamma 
globulin in multiple myeloma,^' a disease chaiacteiized by de- 
langement of plasma cells Possibly moie than one cell is 
concerned, as opinions vaiy as to the development and moi'- 
phologj’- of cells To support this theoiy, Good and Campbell,^® 
Using quantitative bone maiiow counts of plasma cells, have 
been able to coii elate plasmacvtosis with elevation of seium 
Gamma globulin in patients with iheumatic fevei 


The plasma cell (Plasmacyte) vas discoveied by Cajal 
in 1890’® A piepondeiance of evidence favois the leticulo- 
endothehal cell as the piobable foieiunner of the plasma 
cell’2=°-=i In legald to function, Bing and Plum®^ in 1937, 


weie the fust woikeis to call attention to the lelationship of 
plasmocytosis and hypeiglobulinemia Now it is faiilv well 
established that antibodies aie pioduced, foi the most pait, 
bj’’ the piecuisor of the plasma cell Pans, et allepoited 
a patient with agianulocytosis of the aplastic type, with an 
unusually extensive leactive plasmocjd;osis of bone maiiow, 
in’ ^ hypeiglobulinemia of 3 08 gm pei 

0 ml In this patient theie ivas hypeiplasia of the leticulum 
ce s within bone maiiow, lymph nodes, and spleen, in ad- 
1 ion, in the bone maiiow, tiansitional foi ms weie observed 
u ici weie moiphologically mteimediate between leticulum 
ce s and plasma cells These findings suppoit the concept 
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of the leticuloendothelial oiigin of the plasma cell Good’s 
findings suppoit the concept that plasma cells aie diiectly 
involved in the sequence of events lesultmg in the foimation 
of antibodies and Gamma globulin-' Evidence in the liteia- 
tuie demonstiates conclusively that plasma cells foim anti¬ 
bodies in expeiimental animals-'’ 

Most of the pathological changes lepoited in agammaglobu¬ 
linemia have been those secondaiy to lepeated oi long-standing 
infections-' Janeway, et allepoited that an autopsy on 
a patient with agammaglobulinemia levealed only a stiikmgly 
diminished Gamma globulin content of the lymphoid tissue, 
and that a connective tissue biopsy on a patient with this 
disoidei showed a low Gamma globulin content Function 
tests, biopsies, and postmoitem studies show that hepatic dys¬ 
function IS not lesponsible fm failuie of Gamma globulin 
synthesis-" The clotting mechanism is noimal in patients 
with this disoidei -" Lymph nodes of patients with agamma¬ 
globulinemia tend to be small, pooily developed, and have a 
lelativelv thin coitex with few geiminal centeisAs has 
been mentioned pieviously, lymph nodes and bone maiiow of 
these patients aie chaiacteiized by failuie to develop plasma 
cells and secondaiv follicles in iespouse to both piimaiy and 
secondai 3 ’^ antigenic stimulation -' 


The patients oiiginally desciibed bj Biuton and associates 
weie boj’^s, and it vas assumed foi a time that the disease 
occuiied only in males and nas geneticallj’- detei mined, being 
tiansmitted as a se\-linked lecessive tiait While it is tiue 
that most of the patients aie bojs who have a congenital ab¬ 
sence of Gamma globulin, this s\ndiome has been lepoited in 
tvo females ' *■ An acquiied foim of this disease is now lecog- 
nized which affects both males and females of all ages '''"" 


Two possible meclianisnis m the pathogenesis of agamma¬ 
globulinemia have been suggested, one being a se\-linked 
heieditaij piocess as seen in jmung males, and tlie othei in 
adults of both sexes being acquued fiom some soil of assault 
on the Gamma globulin pioducing function '' Seltzei, et al 
lepoited a case of agammaglobulinemia in an adult male who 
had had histoplasmosis They laised the question as to wheth- 
ei‘ histoplasmosis and the lesiilting infection of the anlIbod^- 
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foiming leticuloendothelial sjstem mav have lesulted in 
depiession of Gamma globulin, hone\ei, theie is leason to 
believe that both congenital and acquiied agammaglobulinemia 
aie heieditaiy, foi as Cieni and Moiton-' point out, it is dif¬ 
ficult to eiiMsion a noxious agent which can pick out one 
specific function and eliminate it entiiely without damaging 
1 elated functions They state that the elimination of a single 
piotein fiaction is much moie chaiacteiistic of a heieditaiy 
piocess in which the gene foi that paiticulai function is de- 
fectue, afibiinogenemia and hemophilia being notable ex¬ 
amples of this piocess In suppoit of the hypothesis that 
the acquiied type may also be congenital is the fact that many 
inheiited diseases make then appeaiances at widelv \aiving 
ages Theie is a distinct possibility of an inheiited basic 
biologic defect manifesting itself in delayed failiiie of Gamma 
globulin pioduction " That failuie in Gamma globulin syn¬ 
thesis is lesponsible foi the deficiency in adult agammaglobu¬ 
linemia has been indicated by the demonstiation of a noimal 
late of degiadation of admimsteied ladioiodinated Gamma 
globulin " 

Bieni and Moiton-' lemind us that the Gamma globulin 
fi action IS composed of a heteiogenous gioup of globulins 
vith diffeient physical and chemical piopeities, and that one 
of the peiplexing aspects is that the whole Gamma globulin 
fi action can be vii-tually eliminated at once They deduce 
that since theie is a simultaneous elimination of the whole 
fi action, all of the Gamma globulin is elaboiated by a highly 
specialized tissue, and that the function of this tissue can be 
deianged in \arying degiees 

Of paiticulai inteiest is the fact that cases of acquiied 
agammaglobulinemia ha\e been leported in patients wnth 
multiple congenital defoimities,-'■” " moieovei, this dis- 
oidei has been desciibed in siblings-' Vaiious authois ha\e 
lepoited hypeigammaglobulinemia in paients of patients 
having acquiied agammaglobulinemiathus, the associa- 
lon of this symdiome with congenital defoimities, its occiii- 
lence m siblings, and the existence of hypeigammaglobii- 
memia in paients of some cases, stiongly suggest a heieditaiv 
asis in the etiologv of acquiied agammaglobulinemia 
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Vaico, et aldescribe the homotiansplantation of skin in 
two childien suffeimg fiom congenital agammaglobulinemia 
This IS in sharp contrast to the observation that normal per¬ 
sons always reject grafts from unrelated donors In these 
patients immunological studies indicated a complete immuno¬ 
logic paralysis In an adult with acquired agammaglobuline¬ 
mia they reported the delayed rejection of a skin homotians- 
plant They describe this patient as having an incomplete 
immunological paralysis These experiments demonstrate 
dramatically the inability of patients with this condition to 
produce antibodies, and support the theory that rejection of 
homogiafts has an immunologic basis 

CLINICAL MANIFESTATIONS 

The symptoms of againmaglobulinemia are primarily those 
of infection Since the manifestations of infection are quite 
varied, each patient piesents an individual problem These 
patients are unusually susceptible to bacteiial infections, and 
many of them have repeated seveie crippling diseases Sinus¬ 
itis, otitis media, pneumonia, meningitis and bacteremia fol¬ 
low each other with extreme rapidity The individual pattern 
of infection and the seventy of any one episode are highly 
variable Gitlin and Janervay' point out, that while meningitis 
has occur led m a single child on two or even three separate 
occasions, in the same child attacks of pansinusitis and otitis 
media weie far moie frequent 

Some patients develop chionic bacterial infections, such 
as chronic otitis media, chionic pansinusitis, and bronchiec¬ 
tasis There is no specific chaiacteiistic of any of the in¬ 
fections that voiild implicate the diagnosis of agammaglobu¬ 
linemia, thus, the piesenting srmptoms of patients suffeimg 
from this disoidei aie quite piotean, some having bronchiec¬ 
tasis and pneumonia and othois arthritis, pjodeima with 
septicemia, and even severe gastio-intestinal conditions Git- 
hn and Janeway' suiveved a great mam childicn vho veie 
subject only to lepeated attacks of tonsillitis and uppei 
respiratory infections, and did not find anv vith congenital 

agamniaglobiilineniia 

The lole of antibiotics in 


the defense against bactciial 
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infections is well demonstiated in patients with agamma¬ 
globulinemia Although these patients have an unbelievable 
numbei and vaiiety of illnesses, the infections may be no 
moie seveie than those obseived in noinial individuals The 
bacteiial infections in these individuals lespond to tieatment 
with chemotheiapeutic and antibiotic agents ^ This fact may 
explain why this condition Avas not lecognized clinically until 
aftei the antibiotic eia, foi piioi to that time theie is a good 
possibility that patients with absent Gamma globulin did not 
suivive long enough to establish a histoiy of lecuiient in¬ 
fections 

One of the unusual featuies of this condition is the ap- 
paient ability to deal with viius infections The obseivation 
has been made that patients A\ith this anomally have had 
measles, mumps, chickenpox and poliomyelitis vith no gieatei 
fiequency oi seventy than noimal individuals^ This is tiue 
of both childien and adults'" Thus one would conclude that 
immunity to vans infections is not Avholly dependent on Gam¬ 
ma globulin, 01 that smallei amounts of the substance aie 
needed to piotect against viiuses than against bacteiia One 
case has been lepoited to have had thiee attacks of pai otitis, 
but the diagnosis of mumps as against lecuiient pai otitis 
could not be confnmed^^ One exception to the geneial lule 
IS appaient susceptibility to vaccinia auius Caison and Con- 
nelh- lepoited a fatal case of vaccinia gangienosa in a nine- 
month-old white infant with hvpogammaglobuhnemia Foui 
similai cases have been lepoi-ted in the liteiatuie ® A feii 
childien with low Gamma globulin, without pie-existing skin 
involvement, have appaient inabiliti’^ to pioduce vaccinia viius 
neutiahzing antibodies eithei in sufficient quantity oi qual¬ 
ity^- In such childien geneialized vaccinia with seveie 
neciotizmg lesions may develop, on the othei hand, many 
patients with agammaglobulinemia have been vaccinated lA'ith- 
out complications =“« 

Patients with agammaglobulinemia liaAe a seveie inimuno- 
ogic handicap^ Immunologic leactivity is paialyzed oi ex- 
lemely slight Dick and Schick tests aie unifoimly positive 
As antibody lesponses cannot be piovoked by antigenic stimu¬ 
lation, immunization against disease bv usual means is im- 
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possible-' Gitlin and Janeivay' have been unable to demon- 
stiate leagins in many of these childien tested with the 
pollens of numeious glasses and tiees, and with antigens 
piepaied fiom allei genic foods 


Modeiate to seveie degiees of neutiopenia have been le- 
poited 111 childien with agammaglobulinemia ’ This is be¬ 
lieved to lepiesent a secondaiy factoi m this disease lesultmg 
most likely fiom toxic effects of the infections It is cyclic, 
and lecoveiy fiom leukopenia does not always paiallel le- 
coveiy of the patient fiom an infection In most cases, how- 
evei, theie is a piompt use in gianulocytes with infections 
even m those childien showing neutiopenia ’ 


Recently attention has been diawn to the association of 
agammaglobulinemia with enlaigement of the livei, spleen 
and lymph nodes Cition"' desciibed two cases and leviewed 
SIX similai ones in the liteiatuie with hepatosplenomegaly 
and lymph node enlaigement The chief histological featuies 
weie diffuse leticuloendothelial hj'peiplasia and deficiency 
of plasma cells Peaice and Peiinpanoyagam' lepoited hepa¬ 
tosplenomegaly and palpable ceivical lymph nodes m a case 
of congenital agammaglobulinemia Thiee cases of acquiied 
agammaglobulinemia with hepatosplenomegaly have been de¬ 
sciibed by Mai tin, et al '■* Savacool and Landes " lepoited 
splenomegalv and lymph node enlaigement in a 38-yeai-old 
male with acquiied agammaglobulinemia Zelman and Lewin'’ 
desciibed leticuloendothelial Inpeiplasia of spleen and lymph 
nodes with gianuloma foimation in a patient with acquiied 
Gamma globulin deficiencv 


Of paiticulai significance aie the instances of aithiitis 
and deimatomvositis which occui in patients with congenital 
and acquiied agammaglobulinemia ' - Cases of suppuiative 
aithiitis have been obseixed, but these piobably aie of the 
same geneial natuie as the othei infections which plague these 
patients Of special inteiest is the nonsuppuiative foim ol 
aithiitis which has occuiled in loughly a fouith of lecoided 
cases ' Indnidual joints pieseiit clinical featuies quite 
consistent with iheumatoid aithiitis, including effusions 
slight local yaimth, pain and tendeiness. and slight to modei- 
ate limitation of motion Suiovitis consistent uith iheunia 
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told aitluitis has been desciibed in biopsy specimens of svno- 
vial membiane * 

The occuiience of deimatomvositis in patients i\ith agam¬ 
maglobulinemia lends siippoit to the vieiv that this is tiulv 
iheumatoid aithiitis,'- ^ hoiiexei, Vaughan and Good‘S tested 
patients with agammaglobulinemia by seveial pioceduies foi 
demonstiation of the iheumatoid factoi oi its inhibitoi, and 
found neithei agglutinatoi noi inhibitoi in the seia of the 
patients studied They could neithei confiim noi exclude a 
possible 1 elationship between the aithiitis of agammaglobu¬ 
linemia and iheumatoid aithiitis One suggestion as to the 
possible mechanism of causation is that the aithiitis of agam¬ 
maglobulinemia IS an mflammatoiy lesponse to non-living 
pioducts of lepeated chionic infections'’ Foitunately, most 
attacks of aithiitis accompanying agammaglobulinemia ha\e 
subsided spontaneouslv o\ei peiiods of seieial days to months 
without lesidual disability 

Acquiied agammaglobulinemia diffeis fiom the congenital 
tj'pe in that the outstanding clinical featuies aie pulmonaii 
and gastiointestinal manifestations ’ Accoiding to Mazzitello 
?nd Good,’= pulmonaiy infection lepiesents a sine qva non of 
the agammaglobulinemia sjuidiome Bionchiectasis is a pai- 
ticulailv thieatenmg disease Though it has been seen in 
patients with the congenital type it is moie common in 
acquued agammaglobulinemia’" Fiom this it follows that 
agammaglobulinemia should be luled out in all cases of 
bi onchiectasis 


DIA.GKOSIS 

-4 \aiietj' of laboiatoij studies haie been suggested to 
assist m establishing the diagnosis of agammaglobulinemia 
Baiiett and Volwilei'' have sepaiated the tests into two 
gioups piesumptne and definitne 

Piesumptize Tests 

Man% loutme laboiatoiy tests suggest the diagnosis of 
agammaglobulinemia The tests below aid in the diagnosis 
ut do not definitely pioie oi exclude the piesence of the 
condition 



12 


WALLENBORN AGAMMAGLOBULINEMIA 


Total Serum Globulins Since about one-half of the lepoited 
concentiation is Gamma globulin, agammaglobulinemia may 
cause a low level of total globulin Of couise, if the patient 
has a chionic disease causing an inciease of the othei globu¬ 
lin fiactions, the level of total globulins may be within noimal 
limits 

Isohemagglutmin Titeis Patients with agammaglobulin¬ 
emia have shown a deficiency m isohemagglutinms, and 
demonstiation of then absence duimg blood giouping has 
been suggested as a scieenmg test foi the disease in patients 
with blood gioups 0, A and B The test is of no value foi 
patients with blood gioup AB A noimal peison who is not 
of type AB and who is ovei two yeais of age usually has a 
titei of anti-A oi anti-B of 1 8 oi higliei A high titei would 
lule out the disease, and a low titei would stiongly suggest it 

Response to Antigenic Stimulation Patients with agamma¬ 
globulinemia have peisistently positive Schick and Dick le- 
actioiis This IS tiue since lacking Gamma globulin they do 
not pioduce antibodies Antibody foimation may be detei- 
mmed by injecting antigens such as typhoid and diphtheiia 
vaccines A good antibody iespouse, as measuied by the 
Giubei Widal leaction and the Schick test, tends to lule out 
agammaglobulinemia 

Zinc Sulfate Tinbiditij Test Good^-’ lecommends zinc tui- 
bidity as a simple scieenmg test It gives a semiquantitative 
estimate of the concentiation of Gamma globulin m the seium 
Values of zeio to one unit aie compatible with the diagnosis 
of agammaglobulinemia Highei values lule it out 

X-iaij Findinqs Maiguhs, et al, - lepoit the impoitant 
diagnostic Roentgen featuies of agammaglobulinemia as being 
extensive pulmonaiy paienclnmal disease vith paiadoxical 
absence of hilai node enlaigement and the sinking deficiencj 
of nasophaijngeal hmphoid tissue, in spite of lecuiient uppei 
iespiiatoi\ infections jVIanv of the patients showed pan- 
sinusitis Chest and sinus X-ia\s with a soft tissue lateial 
view of the nasophaijnx should be loutine on am patient 
suspected of liaMiig this disease 
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Definitne Tests 

Theie aie two definitive tests foi agammaglobulinemia— 
electiophoiesis of the seium and immunochemical quantitation. 

Electiaphoicsis of Serum This is a pioceduie foi direct 
measuxement of the Gamma globulin content of the seium 
plasma Papei electiophoiesis, as desciibed by Dunum, is 
one of the most leliable scieening tests foi agammaglobu¬ 
linemia The technique is simple, and only a small quantity 
of blood IS needed The Gamma globulin is usually lepoited 
as a peicentage of the total piotem pei 100 cc of seiiim 
Noimal values lange fiom 12 to 16 pei cent Fiee electio¬ 
phoiesis as desciibed by Tiselius is also satisfactoiv, but more 
equipment and a laiger sample of blood aie lequiied By 
eithei of these techniques the only significant abnoimality 
of the seium pioteins in patients with agammaglobulinemia 
IS an absence oi maiked deciease of the Gamma globulin 

Immu7iochemica.l Qua7itttaUo7i Immunochemical methods 
offei the only satisfactoiy means of sensitnely measuiing low 
concentiations of Gamma globulin'’ The piecipitin method 
seems to be the best of these techniques Theie is actually 
some Gamma globulin in the seium of these patients, but not 
enough to be demonstiated by electiophoiesis-' Using the 
mununochemical techniques, analysis of the plasma of patients 
with congenital and acquiied foi ms of the disease shows the 
piesence of small amounts of Gamma globulin Patients with 
acquiied agammaglobulinemia have slightly moie Gamma 
globulin than patients with the congenital tj-pe In both tj’pes 
the concentiation seldom exceeds 100 mg pei 100 cc of seium 
(noimal 600 to 1,200 mg pei 100 cc 

TRE.ATMENT 

In the theiapv of agammaglobulinemia both antibiotics and 
concentiated Gamma globulin have plo^en of value' The 
piime consideiations in the tieatment of a patient who is 
unable to pioduce antibodies aie 1 the lapid contiol of acute 
infections, and 2 the prevention of lecuiient infections ® In 

e tieatment of acute bacterial infections -the same principles 
ss are efficacious in treating such infections in immunologi- 
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Total Semvi Globulins Since about one-half of the lepoited 
concentiation is Gamma globulin, agammaglobulinemia may 
cause a low level of total globulin Of couise, if the patient 
has a chionic disease causing an mciease of the othei globu¬ 
lin fiactions, the level of total globulins may be within noimal 
limits 

Isohemagiglutimn Titeis Patients with agammaglobulin¬ 
emia have shown a deficiency in isohemagglutimns, and 
demonstiation of then absence duiing blood giouping has 
been suggested as a scieening test foi the disease in patients 
with blood gioups 0, A and B The test is of no value for 
patients with blood gioup AB A noimal peison who is not 
of type AB and who is over two yeais of age usually has a 
titei of anti-A oi anti-B of 1 8 or highei A high titei would 
lule out the disease, and a low titei would stiongly suggest it 

Response to Antigenic Stimulation Patients with agamma¬ 
globulinemia have peisistently positive Schick and Dick le- 
actions This is tiue since lacking Gamma globulin they do 
not pioduce antibodies Antibody foimation may be detei- 
mined by injecting antigens such as typhoid and diphtheiia 
vaccines A good antibody response, as measuied by the 
Giubei Widal reaction and the Schick test, tends to rule out 
agammaglobulinemia 

Zinc Sulfate Tuibidity Test Good=“ lecommends zinc tur¬ 
bidity as a simple screening test It gives a semiquantitative 
estimate of the concentration of Gamma globulin in the serum 
Values of zero to one unit are compatible with the diagnosis 
of agammaglobulinemia Higher values rule it out 

X-iay Findings Marguhs, et alreport the important 
diagnostic Roentgen features of agammaglobulinemia as being 
extensive pulmonaiy parenchymal disease with paradoxical 
absence of hilar node enlargement and the sinking deficiency 
of nasopharyngeal lymphoid tissue, in spite of lecuiient upper 
respiratory infections Many of the patients showed pan- 
sinusitis Chest and sinus X-rays with a soft tissue lateial 
view of the nasopharynx should be routine on any patient 
suspected of having this disease 
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tions 1 the half-life of injected Gamma globulin in humans 
langes between 13 and 32 days/" and 2 a level of 100 to 150 
mg of Gamma globulin pel 100 cc of seium seems to be the 
minimum necessaiv to pie^ent infection, a lex el easily ob¬ 
tained bv the injection of 01 gm pei hilogiam of bodv 
w eight ’ ’’ 

In 1956, the Council on Phaimacx and Chemistiy of the 
Ameiican Medical Association appioxed the use of immune 
globulin foi the tieatment of agammaglobulinemia The 
Council pointed out that the immunitx thus pioxided is tem- 
poiaiy and passixe, and emphasized that continued piotection 
depends on loutine and legulai administiation The Council 
lecommended the deep intiamusculai injection of this piepai- 
ation, piefeiably in the gluteus 

Although Gamma globulin is appaiently the best means of 
piexention of lecuiiences of infections in these patients it 
has certain disadx-antages 1 it necessitates the injection of a 
laige x'olume of Gamma globulin solution at lelatixe fiequent 
mteixals xvhich is painful and unpleasant 2 continuous le- 
placement theiapv piesents an economic pioblem, as Gamma 
globulin IS quite expensix*e, 3 it pi oxides only passixe im¬ 
munity, 4 and, finallv, the long teim effects of lepeated 
injections of Gamma globulin haxe not been deteimined 
Because of sexeie hj-potensix'e leactions, the mateiial cannot 
be administeied intiaxenously Chills fex'er, myalgia and 
faintness lesult fiom intiamusculai injections of oxei 20 
ml That theie is little dangei of seium hepatitis, even with 
piolonged administiation, should be emphasized, since the 
virus of homologous seium jaundice is not associated xvith the 
Gamma globulin fi action " 

Just hoxx' long leplacement theiapy xvith Gamma globulin 
in these patients must be continued is not yet knoxxm So fai 
theie has been no lepoit of a patient xxnth agammaglobu- 
inemia lesuming the manufactuie of Gamma globulinIn 
some of the patients xvith secondary' agammaglobulinemia (ne- 
^ nutiitional dyspioteinemic) resumption of Gamma 

globulin production can be expected to accompany lecoverv 
tiom the piimai-x' disoidei 
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cally noimal peisons aie legulaily successful Theie should 
be accuiate bacteiiologic diagnosis and intensive specific 
tieatment In addition, time-honoied pioceduies of suigical 
diainage in acute and chionic infections should be employed 
when indicated Pooled Gamma globulin appaiently does not 
altei the couise of an acute disease in these patients ® This 
would be expected, since it does not piovide enough specific 
antibody to a single bacteiial antigen Thus, Gitlin and 
Janeway* state that in then patients, the use of antibiotics 
has pi oven moie effective than the use of Gamma globulin 
alone in the tieatment of acute infections 

On the othei hand. Gamma globulin has pioved effective 
111 the piophylaxis of infections m patients with agamma¬ 
globulinemia Seltzei,** Rosenstiel,''® Kuhns’’’ and Biuton’’’’ 
have lepoited impiovement in then cases using Gamma globu¬ 
lin alone Savacool and Landes-" found Gamma globulin to be 
helpful in the tieatment of a case of acquned agammaglobu¬ 
linemia They suggested that Gamma globulin be given only 
duiing times when exposuie to infections is most likely and 
lely upon antibiotic piophylaxis at othei times Fieundlich=® 
lepoited impiovement in a child with agammaglobulinemia 
using Gamma globulin, howevei, theie was no impiovement 
in an otitis media, and a mastoidectomy had to be peifoimed 
Latimei-" lepoited cellulitis in one of his patients with agam¬ 
maglobulinemia which did not lespond to theiapy until Gam¬ 
ma globulin was added to the theiapeutic legimen 

A dose of 0 1 gm of Gamma globulin pei kilogiam of body 
weight intiamusculaily eveiy 30 days has given adequate 
piotection to most patients”'" Since Gamma globulin oidi- 
naiily is manufactuied as a 16 pei cent solution, this would 
lepiesent 0 3 cc pei pound of body weight In some cases, 
clinical impiovement was not noted below a dosage of 0 15 
to 2 0 gm of Gamma globulin pei kilogiam of body weight ■ 
That the piophylactic dose of Gamma globulin vanes in dif- 
feient patients may be due to the fact that Gamma globulin 
,s a heteiogenous substance containing man> diffeient anti¬ 
bodies vhich have vaijmg lates of degiadation (langing 

fiom 17 to 58 dajs) 

The dosage of Gamma globulin is based on two obseiva- 
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the tieatment of childien with asthma in pi eventing uppei 
lespiiatoij- infections On the othei hand, Abernathy, et al 
in a double-blind contioiled study, found no evidence to sup- 
poit the view that tieatment with Gamma globulin has a 
beneficial effect on infection and the coiiise of chionic asthma 
in childien 

Recentl 3 ', Good, et al lepoited that tiansplantation of foui 
Ivmph nodes fiom a pievioush' sensitized patient piovided 
immunological leactivitv to a patient with acqiiiied agamma¬ 
globulinemia that lasted about 75 daj's Maltin'"® has found 
by IjTnph node tiansplant immunologic capacitj* lasting up 
to 160 daj's Good, et al, suggested that in light of studies 
on skin tiansplantation, a moie lewaiding lesponse may oc- 
cui in childien with congenital agammaglobulinemia They 
lecommend the continued consideiation of tiansplantation as 
a means of collecting the metabolic defect in these patients, 
and, in addition, suggest as possible appioaches to this end, 
bone-maiiow infusion, cancellous bone tiansplantation and 
pioduction of splenosis peiitonei 


PROGNOSIS 


The sjTidiome of agammaglobulinemia is a seiious and 
potentially fatal defect which, if diagnosed and tieated, ap¬ 
peals to be compatible ^Mth noimal life Foui of the oiig- 
mal 19 patients lepoited bj" Gitlin and Janewaj* have suc¬ 
cumbed to infection 1 The lemaining patients have done 
an j veil, although those with anatomic clianges secondaij' 
0 infection suffei fiom peimanent handicaps One of thiee 
Havles, et aldied of infection, al- 
ugfi Gamma globulin was administeied legulaily Othei 
nses o death fiom infection have been ieported 

naiTIff ^ tendency to peimanent damage in these 

and theie is a constant dangei fiom infectious dis- 
be established eaily and sub- 
chaufrpf antibiotic theiapv started befoie iiieveisible 
fZfJ the piognosis in this newlv dis¬ 

ced sjmdiome awaits fuither yeais of study 
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Antibiotics have been used successfully in the piophylaxis 
of infection in these patients In some instances it may be 
necessaiy to supplement Gamma globulin piophylaxis with 
a piogiam of continuous antibiotic theiapy Zmneman, et 
allepoited a case which did not lespond to Gamma globulin, 
but lesponded to piolonged antibiotic piophylaxis These 
woikeis concluded that piophylactic antibiotic theiapy offeis 
advantages ovei piophylactic Gamma globulin Mazzitello 
and Good*® lepoited effective pievention of lecuiient infec¬ 
tions in one case using antibiotics and Gamma globulin, and in 
seveial of then patients have used penicillin and tetiacylmes 
alternately Because of the cost involved, a case lepoited by 
Zbai, et al ,‘*® leceived no supplemental theiapy with Gamma 
globulin, but was tieated with tetiacycline alone, and lemamed 
flee of significant infection foi 20 months Mai tin, et al,“® 
desciibed an adult case of agammaglobulinemia who lequiied 
sulfadiazine plus double the usual fiequency of Gamma globu¬ 
lin injections foi complete piotection Biem and Moiton,®^ 
iiom the study of seven cases, concluded that the effects of 
this disease may be amelioiated by the admmistiation of 
adequate amounts of Gamma globulin and the appiopiiate 
use of antibiotics 

Gamma globulin is only as effective as the amount and 
piopeities of the specific antibodies m the individual Gamma 
globulin piepaiation used * These patients, m spite of Gamma 
globulin admmistiation, will have the usual lespiiatoiy in¬ 
fections suffeied by noimal individuals, moieovei. Gamma 
globulin and antibiotic piophylaxis will not leveise peimanent 
anatomic changes, such as chionic eai, sinus and lung diseases 
Again, this fact emphasizes the impoitance of piopei suigical 
management of these conditions in patients with agamma¬ 
globulinemia 

As has been pointed out, theie aie definite disadvantages 
to the use of Gamma globulin, theiefoie, its mdisciimmate 
use in unpioved cases of agammaglobulinemia and in childien 
with lecuiiing lespiiatoiy infections should be fi owned upon 
Tuinei and Dobson'^ lepoited good lesults m the tieatment 
of chionically ill childien with lepeated lespiiatoiy infections 
using immune globulin Beinton'"-' had giatifying results in 
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the tieatment of childien AVith asthma in piexentmg uppei 
lespiiatoiy infections On the othei hand, Abernathy, et al 
in a double-blind coiiti oiled studj’, found no evidence to sup- 
poit the view that tieatment with Gamma globulin has a 
beneficial effect on infection and the couise of chionic asthma 
in childien 

Recently, Good, et allepoited that tiansplantation of foiu 
Ijmph nodes fiom a pieviously sensitized patient piovided 
immunological leactivity to a patient with acquiied agamma¬ 
globulinemia that lasted about 75 days Maltin'’' has found 
by Ij-mph node tiansplant immunologic capacity lasting up 
to 160 days Good, et al, suggested that in light of studies 
on skin tiansplantation, a nioie lewaiding lesponse mav oc- 
cui in childien with congenital agammaglobulinemia They 
lecommend the continued consideiation of tiansplantation as 
a means of collecting the metabolic defect in these patients, 
and, in addition, suggest as possible appioaches to this end, 
bone-maiiow infusion, cancellous bone tiansplantation and 
pioduction of splenosis peiitonei 


PROGNOSIS 

The syndiome of agammaglobulinemia is a seiious and 
potentially fatal defect which, if diagnosed and tieated, ap¬ 
peals to be compatible with noinial lifeFoui of the oiig- 
mal 19 patients lepoited bv Gitlin and Janeway have suc¬ 
cumbed to infection ^ The i emaining patients have done 
taiilv well, although those with anatomic changes secondaiy 
to infection suffei fiom peinianent handicaps One of thiee 
patients desciibed by Hayles, et aldied of infection, al¬ 
though Gamma globulin was administeied legulaily Othei 
cases of death fiom infection have been leported 
Theie is a gieat tendency to peinianent damage in these 
patients, and theie is a constant dangei fiom infectious dis¬ 
ease, thus, diagnosis should be established eaily and sub- 
s itution and antibiotic theiapy staited befoie iiieveisible 
changes occui Certainly the piognosis in this newly dis- 
coveied sjmdiome awaits fuithei yeais of study 



16 


WALLENBORN AGAMMAGLOBULINEMIA 


Antibiotics have been used successfully in the piophylaxis 
of infection in these patients In some instances it may be 
necessaiy to supplement Gamma globulin piophylaxis with 
a piogiam of continuous antibiotic theiapy Zinneman, et 
al lepoited a case which did not lespond to Gamma globulin, 
but lesponded to piolonged antibiotic piophylaxis These 
woikeis concluded that piophylactic antibiotic theiapy offeis 
advantages ovei piophylactic Gamma globulin Mazzitello 
and Good’'^ lepoited effective pievention of lecuiient infec¬ 
tions in one case using antibiotics and Gamma globulin, and in 
seveial of then patients have used penicillin and tetiacylmes 
alternately Because of the cost involved, a case lepoited by 
Zbai, et al leceived no supplemental theiapy with Gamma 
globulin, but was tieated with tetiacychne alone, and lemained 
flee of significant infection foi 20 months Maitin, et al 
desciibed an adult case of agammaglobulinemia who lequiied 
sulfadiazine plus double the usual fiequency of Gamma globu¬ 
lin injections foi complete piotection Biem and Moiton,^" 
fiom the study of seven cases, concluded that the effects of 
this disease may be amelioiated by the administiation of 
adequate amounts of Gamma globulin and the appiopiiate 
use of antibiotics 

Gamma globulin is only as effective as the amount and 
piopeities of the specific antibodies in the individual Gamma 
globulin piepaiation used ' These patients, in spite of Gamma 
globulin administiation, will have the usual lespiiatoiy in¬ 
fections suffeied by noimal individuals, moieovei. Gamma 
globulin and antibiotic piophylaxis will not leveise peimanent 
anatomic changes, such as chionic eai, sinus and lung diseases 
Again, this fact emphasizes the impoitance of piopei suigical 
management of these conditions in patients with agamma¬ 
globulinemia 

As has been pointed out, theie aie definite disadvantages 
to the use of Gamma globulin, theiefoie, its mdisciiminate 
use in unpioved cases of agammaglobulinemia and in childien 
with lecuiiing lespiiatoiy infections should be fi owned upon 
Tuinei and Dobson®’ lepoited good lesults m the tieatment 
of chionically ill childien with lepeated lespiiatoiy infections 
using immune globulin Beinton®-’ had giatifymg lesults in 
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the tieatment of childien with asthma m pi eventing uppei 
lespiiatory infections On the othei hand, Abernathy, et al 
in a double-blind conti oiled study, found no evidence to sup- 
poit the view that tieatment with Gamma globulin has a 
beneficial effect on infection and the couise of chionic asthma 
in childien 

Recently, Good, et allepoited that tiansplantation of foui 
Ij'raph nodes fiom a pieviously sensitized patient piovided 
immunological leactivitv to a patient with acquiied agamma¬ 
globulinemia that lasted about 75 days Maltin'® has found 
by lymph node tiansplant immunologic capacity lasting up 
to 160 days Good, et al, suggested that in light of studies 
on skin tiansplantation, a moie lewaiding lesponse may oc- 
cui in childien with congenital agammaglobulinemia They 
lecommend the continued considelation of tiansplantation as 
a means of collecting the metabolic defect in these patients, 
and, in addition, suggest as possible appioaches to this end, 
bone-maiiow infusion, cancellous bone tiansplantation and 
pioduction of splenosis peiitonei 


PROGNOSIS 

The syiidiome of agammaglobulinemia is a seiious and 
potentially fatal defect which, if diagnosed and tieated, ap¬ 
peals to be compatible with noimal lifeFour of the oiig- 
inal 19 patients lepoited by Gitlin and Janeway have suc¬ 
cumbed to infection ^ The lemaining patients have done 
taiily well, although those with anatomic changes secondaiy 
to infection suffei fiom peimanent handicaps One of thiee 
patients desciibed by Hayles, et aldied of infection, al¬ 
though Gamma globulin was admmisteied legulaily Othei 
^ses of death fiom infection have been leported 

heie IS a gieat tendency to peimanent damage in these 
patients, and theie is a constant dangei fiom infectious dis¬ 
ease, thus, diagnosis should be established eaily and sub- 
s 1 ution and antibiotic tlieiapy staited befoie iiieveisible 
c anges occui Certainly the piognosis in this newly dis- 
coveied syndiome avaits fuithei yeais of study 
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HISTORY AND REVIEW OF CASES 

An effoit has been made to leview a gieat many of the 
lepoited cases of agammaglobulinemia In the cases de- 
sciibed, emphasis has been placed on the symptoms and signs 
lefeiable to the nose, sinuses, eais, thioat and lungs—^the 
aieas which aie of gieat mteiest to one piacticmg the special¬ 
ty of otolai yngologjj^ 

In 1952, BiutoiU^ lepoited the fust case of agammaglobu¬ 
linemia in a male child as a syndiome of lecuiient bacteiial 
infection associated with a lack of Gamma globulin, despite 
an otheiwise lelatively noimal plasma piotein pattern Piioi 
to this time, seveial patients with deci eased concentiation of 
seium globulin, and m some instances with inci eased suscep¬ 
tibility to infections had been lepoited Biuton’s^ patient 
was an eight-yeai-old boy who, in foui yeais, had had at 
least 19 episodes of clinical sepsis, in which some type of 
pneumococcus was lecoveied fiom his blood stieam on ten 
occasions He was seen initially with a clinical pictiue of 
acute osteomyelitis He had fiequent episodes of otitis media 
and pneumonia Studies demonstiated that he did not pioduce 
antibodies foi pneumococcus, diphtheiia oi typhoid when 
given specific antigens Clinical and laboiatoiy studies le- 
vealed no deviation fiom noimal until a Tisehus electio- 
phoietic analysis levealed the absence of seium Gamma 
globulin 

In 1953, Keidan, et al lepoited agammaglobulinemia in a 
fatal case of geneialized vaccinia in a seven-yeai-old giil In 
this same yeai, Janeway, et al weie able to confiim Biu- 
ton’s findings in nine cases These childien had multiple 
infections, and weie unable to pioduce ciiculating antibodies 
The deteimmation of the absence of seium isohemoagglutmms 
in patients of blood gioups 0, A, oi B was used as a simple 
scieening test foi this condition 

Loveied seium globulins have been obseived in patients 
with edema due to a loweied seium albumin Hypogamma- 
globulm has been lepoited in patients vith nephiosis” oi 
malnutiition"’ with edema 

Alien'" tieated a middle-aged woman with agammaglobu- 
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Imemia \\ith seveial hundred plasma transfusions During 
this period this patient underwent se\eral successful preg¬ 
nancies Zinneman, et al,*‘ reported agammaglobulinemia in 
two men and one noman who had normal childhood, but who 
had recurrent respiratory infections, pneumonia, bionchiec- 
tasis, and pneumococcic meningitis during early adulthood 
In one of these patients the cause of the disease was thought 
to be secondary to generalized sarcoidosis The patients were 
unable to produce humoral bacterial antibodies Biopsies 
of the h\ei, spleen and Ijmph nodes of one patient showed 
complete absence of plasma cells, nhich are thought to be 
the source of Gamma globulin 

Young and Wolfson=- reported four men nith agamma¬ 
globulinemia, three of whom had no lymph node germ centers 
All four were extremely susceptible to infection Arends, et 
al described a 53-yeai-old woman n ith agammaglobulinemia 
nlio had malignant lymphoma and repeated respiratory and 
skin infections Sanford, et al described a female adult 
with no Gamma globulin who had repeated infectrons of a 
spriie-like sjmdrome Rosecan, et alreported two adult 
male cases of agammaglobulinemia one experienced repeated 
upper respiratory infections and diarrhea, and the other only 
repeated intestinal difficulties 


Prasad and Koza^' reported the first case of agammaglobu¬ 
linemia in a female adult She had a Instory of lecurient 
illnesses beginning with sinusitis She had attacks of pneu¬ 
monia and meningitis Clinically, she had lymphadenopathy, 
hepatomegaly and splenomegaly Numerous nonspecific gran- 
ulomata were demonstrated on histologic sections of the spleen 
and the biopsied axillary lymph node These workers thought 
that this finding implicated a disease of the reticuloendothelial 
system Prasad and Koza suggested that some infection may 
have resulted in granuloma formation thereby damaging 
the reticuloendothelial system and producing agammaglobu¬ 
linemia 


Wall, et al reported two cases of agammaglobulinemia in 
a ults One patient had repeated bacterial pneumonias and 
one had repeated infections associated with a spiue-like pic¬ 
ture Of interest is the fact that the fust case had a repaired 



20 


WALLENBORN AGAMMAGLOBULINEMIA 


cleft palate and congenital hip dislocation, as seveial cases of 
agammaglobulinemia have been lepoited in individuals having 
congenital anomalies In addition, he had had two episodes 
of eiysipelas The second case had lecurient episodes of 
nasopharyngitis, maxillaiy sinusitis, bionchitis and diaiihea 
A lymph node biopsy incision failed to heal foi two and one- 
half months despite vigorous antibiotic theiapy 

Seltzei, et allepoited a case of acquiied idiopathic agam¬ 
maglobulinemia 111 a 27 -yeai-old male with lecuiient uppei 
lespiiatoiy infections and pneumonia They weie reasonably 
convinced that the patient at one time had histoplasmosis and 
raised the question as to whether histoplasmosis and resulting 
infection of the antibody-forming reticuloendothelial system 
could have resulted in permanent depression of antibody for¬ 
mation, or possibly the depressed antibody production made 
him susceptible to histoplasmosis From then studies they 
concluded that the Gamma globulin half-life in idiopathic 
hypogammaglobulinemia and agammaglobulinemia is normal 
regardless of the age group 

Young, et aldescribed four cases of agammaglobulinemia 
111 male adults In three cases there was a deficiency in tissue 
and peiipheiial blood lymphocytes An inteiesting finding 
was a marked hypergammaglobulinemia in a mother and 
biother of one case The fust case had a stormy course with 
frequent infections of purulent otitis media, beginning in 
childhood, acute mastoiditis, suppurative cervical adenitis, 
infectious hepatitis, lobar pneumonia and bionchiectasis At 
17 he had an opeiation for chronic sinusitis and at 18 a 
lobectomy foi bionchiectasis The othei three cases had fre¬ 
quent infections since childhood with bronchopulmonary in¬ 
volvement pi edominatmg 

Latimer, et al, " reported a severe wound infection follow¬ 
ing the surgical excision of a benign breast lesion m an 
adult female iMth a proved agammaglobulinemia The cellu¬ 
litis responded to theiapy only after Gamma globulin admin¬ 
istration 

Biem and Morton^' described their experiences with seven 
patients m whom Gamma globulin was not demonstrable 
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electiophoietically The fust tluee vreie adults who exhibited 
the complete pattern of agammaglobulinemia, -with absence 
of antibody pioduction and susceptibility to infection All 
tluee had stiiking splenic and lymph node enlaigemeiit, ap- 
paiently secoiidaiv to agammaglobulinemia oi to the lesulting 
infections Two of them developed advanced hvei disease, 
piesuniably due to chionic vual hepatitis, possibly of the 
homologous seiuni ^alletv The fust patient suffeied fiom 
sinusitis, otitis media and bionchitis The second patient had 
sinusitis, otitis media, mastoiditis, bionchitis and pneumonia 
Duimg the coiiise of his infections he had a light and then a 
left mastoidectomy His sinuses iveie suigically diained The 
thud case had many lespiiatoiy infections and bionchiectasis 
following whooping cough He had had a bilateial pulmonaiy 
lobectomy The next two cases, a 25-yeai-old male and a 
mne-yeai-old boy, shoved niaiked depiession of Gamma globu¬ 
lin electiophoietically, but weie able to pioduce antibodies and 
V eie not paiticulailv subject to infection. both had isohemag- 
glutinins The adult male complained of lecuiiing episodes 
of abdominal pain with nausea and vomiting The boy had a 
pecuhai undiagnosed episode of edema lasting about one 
month The next two cases ivere eldeilv biotheis of Fiench 
descent They had long histones of uppei lespiiatoiy in¬ 
fections, bionchitis and pneumonia Both subsequently de¬ 
veloped chionic Ivmphocytic leukemia The infections ante- 
ated by yeais the appeal aiice of the leukemias 

Hutchison ' lepoited a case of fatal pneumonia in a young 
child with congenital agammaglobulinemia The patient’s 
lothei had died pieMously of pneumonia The wiitei as¬ 
sumed that since the histologic pictuie of the lungs in both 
veie similai that both had agammaglobulinemia 

Mai tin, et al desciibed agammaglobulinemia in a 63-yeai- 

0 cl VOman She had lecunent uppei lespiiatoiy infections 
1 1 sinusitis, tonsillitis and adenitis, oial moniliasis and 
euiisj mi absence of plasma cells in the bone 

diazlnr ^^spoiided only to Gamma globulin and sulfa- 

lepoited a case of agammaglobulinemia in a 21- 
-old male He had lepeated infections He had laijmgitis 
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and sinusitis, which lequiied antial windows He had had 
myiingotomies foi otitis media He had episodes of pneu¬ 
monia, and finally bionchiectasis lequiiing lobectomy 

O’Biien and Seieda®" lepoited agammaglobulinemia in male 
siblings, ages thiee and five yeais The fust child was seen 
initially because of a painful swollen light ankle, and the 
second because of a painful left knee Both patients had a 
histoiy of lepeated lespiiatoiy infections, the thiee-yeai-old 
having had seveie almost continuous lespiiatoiy infections 
with acute tonsillitis, phaiyngitis and acute otitis media, and, 
finally, pneumonia at 11 months An uncle on the maternal 
side died at age five Autopsy findings suggested that he, 
too, was afflicted with the disease, thus giving suppoit to the 
theoiy that the defect is a lecessive sex-linked chaiacteiistic 
similai to hemophilia 

Wechslei and Wolf®' lepoited a case of agammaglobulinemia 
in a 53-yeai-old female with typical findings of this disease 
She had been well until the age of 27 Hei illnesses in¬ 
cluded bionchitis, pneumonia, eyelid infection, meningitis, 
otitis media and mastoiditis Because of a peisistent otitis 
media following meningitis, she had a simple mastoidectomy 

RosenstieP® desciibed a case of agammaglobulinemia in a 
38-yeai-old white male veteian of Woild Wai II Foi many 
yeais he had had lepeated lespiiatoiy infections lequiimg 
antibiotic theiapy and on many occasions was hospitalized 
A leview of his past medical histoiy levealed that he had had 
20 attacks of pneumonia, one attack of eiysipelas, mnumeiable 
colds and soie tin oats, and many attacks of sinusitis lequiimg 
suigical diainage 

Congenital agammaglobulinemia m two biotheis has been 
lepoi-ted bv Elphinstone, et al '= The fust case had bioncho- 
pneumonia at the age of two months, left chiomc otitis media 
at the age of thiee jeais, left mastoidectomy at the age of 
seven, and a light mastoidectomy at the age of eight Muco- 
puiulent mateiial was obtained fiom antial iiligations He 
contiacted pulmonaiy tubeiculosis between the ages of seven 
and eight yeais He had lepeated episodes of pneumonia 



WALLENBORN AGAMMAGLOBULINEMIA 


23 


The second case had empvema, staphylococcal infections of 
the nose and bionchitis 


Zbai, et allepoited agammaglobulinemia in a 27-veai- 
old white mail led housewife 11110 had had ten attacks of 
pneumonia A case of piimaiy agammaglobulinemia in a 
foui-yeai-old male mth a histoij of lepeatecf pyogenic les- 
piiatoiy infections m as lepoited by Soieiisen and Paitington 
He had mild bionchitis at the age of thiee months, bionchitis 
and otitis media at seven months, gi 0111 abscess at two yeai s, 
cough and mucopui ulent nasal dischai ge at tin ee yeai s, and 
pneumonia at the age of foiii 


Agammaglobulinemia in a 36-jeai-old male has been le- 
ported by Savacool and Landes •'*’ At the age of 21 this patient 
developed piolonged colds, each associated with stuffiness, 
nasal dischaige and geneial weakness and fatigue He had 
tvo episodes of otitis media lasting about two months He 
had chionic sinusitis and lecuiient attaclvs of pneumonia 
He had a lobectomy foi an uniesolved pulmonaiy infection 
He was noted to have splenomegalv and geneialized lympha- 
denopathy 


In 1957, a case of congenital agammaglobulinemia was de- 
sciibed by Fieundlich'' in a five-and-a-half-veai-old boy who 
ad a Gamma globulin level between 0 5 and 1 mg pei 100 
^1 plasma, which was lowei than anv othei case lepoited in 
liteiatuie up to that time The patient undeiwent an 
unusually piolonged vaiicella infection At the age of one, 
had a piolonged case of chickenpox and at one-and-a-half, 
meningitis He had episodes of diaiihea and a chionic cough 
''"1 fieqiient peiiods of high tempeiatiiie X-iays showed 
pulmonaiy changes and sinus disease An inteiestmg find¬ 
ing M as noted, namely, the absence of adenoid tissue in the 
nasopiaiynx He developed a chionic bilateial suppiiiative 
1 IS media and eventually had a light mastoidectomy He 
u lecuiiing bouts of sinusitis 


ha\e lepoited thiee additional cases of 
^ammaglobiiliiiemia The fust case was that of a 13-veai- 

lepeated episodes of lespiiatoiy in¬ 
ns, pneumonia with empyema and bacteiemia, acute 
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otitis media and bionchitis In addition, two episodes of septic 
aithiitis occuiied At the time of study, he had model ate 
bilateial bionchiectasis, chionic pansinusitis, chionic left 
otitis media and hepatosplenomegaly The second case was 
that of a 36-yeai-old white female who had a histoiy of pneu¬ 
monia, appendicitis with luptuie, sinusitis, bronchitis, phaiyn- 
gitis and cutaneous fuiunculosis While undei study, the pa¬ 
tient was found to have hepatosplenomegaly, eaily bilateial 
bronchiectasis, chionic fiontal and maxillai-y sinusitis, and 
scatteied skin lesions The thud case was that of a 54-yeai- 
old white female, who following an episode at the age of 40 
yeais of septic aithiitis and bacteiemia due to stieptococcus 
pyogenes, developed 11 attacks of pneumonia and bioncho- 
pneumonia, staphylococcus septicemia, meningitis and otitis 
media, geneialized heipes zostei, and innumerable episodes 
of cellulitis, sinusitis, phaiyngitis and bionchitis Studies 
disclosed seveie bilateral bionchiectasis, pansinusitis, and 
hepatosplenomegaly 

Two additional cases of agammaglobulinemia have been 
desciibed in adult females by Cooke, et al Both cases had 
lecuiient pancieatitis and steatoiihea Cition‘“ diaws at¬ 
tention to the association of acquiied idiopathic agamma¬ 
globulinemia with enlaigement of the spleen and lymph nodes 
He desciibes two cases and leviews six similai ones in the 
literatuie His two cases had pionounced hepatosplenomegaly 
and lymph node enlaigement The fust case, a 33-yeai-old 
man, had a histoiy of gingivitis, laiyngitis, pleuiisy and 
pneumonia The second case, a 17-yeai-old giil, had a histoiy 
of pneumonia and had teiminal meningitis 

In 1957, Peaice and Paiinpanayagam« lepoited the fust 
case of congenital idiopathic hypogammaglobulinemia in a giil 
in England The child was tliiee yeais, eight months of age 
and had a histoiy of constant infections Repeated attacks 
of left otitis media developed into chionic otitis media She 
had leciiiient attacks of stomatitis, puiulent ihimtis and 
pneumonia In addition, she had hepatosplenomegaly and 
palpable ceivical lymph nodes A ceivical lymph node ex¬ 
hibited the chaiacteiistic featuie of absence of plasma cells 

Kuhns and Solow=>" lepoited the occuiience of little oi no 
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Gamma globulin in a 19-yeai-old female patient with a long 
histoiy of susceptibility to infections with other long-standing 
abnoimalities, most of them i elated to bones oi skin She 
had recuiient uiinaiy infections and uppei lespiiatoiy in¬ 
fections She had fiequent colds and a clogged nose, and she 
became a mouth-bieathei at an eailv age She had a chionic 
cough X-iays showed a chionic lij^pei plastic pansmiisitis 
She had a ciooked spine, one leg was shoitei than the othei, 
and she had a slight bilateial hallux valgus defoimity The 
skin of hei body showed numeious aieas of depigmentation 

Baiiett and Volwilei'" desciibed a case of acqiiiied agamma¬ 
globulinemia in a huskj’^ 19-yeai-old sailoi, and a case of 
secondaiy agammaglobulinemia in a 67-yeai-old male suffei- 
ing fiom multiple mveloma The sailor had two episodes of 
pneumonia within two months, but had no pievioiis histoiy 
of susceptibility to infection His Gamma globulin lex els 
xveie on the boideiline betw^cen safe and dangeious hvpo- 
gamniaglobulinemia The eldei patient concuiiently developed 
multiple myeloma and extieme susceptibility to infection In 
this case the question was laised as to whethei the loss of 
antibody pioduction oi of leukocyte pioduction, oi the failuie 
of some othei defense mechanism xvas lesponsible foi the 
leciuiing infections 

A case of agammaglobulinemia in a 53-yeai-old housewife 
has been lepoited by Domz and Dickson®” The inteiesting 
aspect of this case is that she had lepeated attacks of nneu- 
nionia, despite antibiotic and Gamma globulin piophvlaxis 

Zelman and Lewin^' desciibe a case of adult agammaglobu¬ 
linemia With multiple congenital anomalies Clinically this 
patient had lecmiing pyogenic infections, a spiue-like syn- 
diome, and leticuloendothelial hypeiplasia of the spleen and 
xmph nodes with gianulonia foiniation Tins association 
su^ests the possibilitj* that such adult “acquiied” agamnia- 
g o uhnemia may, in fact, lepiesent anothei congenital anom- 
s ' A heieditaiy basis is suggested by the piesence of hypei- 
gammaglobuhnemia m both paients of this patient 


CASE REPORTS 

I'as an ear-old nhite girl ivho was admitted 


Case 1 The patient 
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to the hospital because of a peisistent left otitis media and the sudden 
appealance of siielling and teiideiiiess of the left knee and light wiist 
She had a histoii of lecuiient occuiiences of lespiiatoij infections 
since eailiest childhood Foi seveial months she had had piiiulent diaiii 
age fiom the left eai mIhcIi had failed to lespond to the usual measuies, 
including mtensne antibiotic administi ation and ladiiim theiapi to 
the nasophaiinx Foi seieial \eais she had suffeied lecuiient eai in 
fections and puiiilent sinusitis She had a chionic pioductive cough 

She Mas noimal at biitli, hoMe\ei, at the age of foiii Meeks she had 
an uppei lespiiatoii infection Mitli a tempeiatuie of 103 8° F, mIiicIi 
lesponded satisfactoi ih to intiamusculai penicillin At the age of tMo, 
she Mas seen niaiii times bv hei famil\ doctoi foi uppei lespiiaton 
infections On one of these occasions, Mhen she had acute bionchitis 
and otitis media, an axillaii tempeiatuie of 106° F and lathei piolonged 
febiile convulsions Meie lecoided Of mteiest is the fact that at the 
age of five she had chickenpox Mith secondaii infection lequiiing iiitia 
musculai penicillin and auieomicm ointment localli When she had 
the smallpox i accmation, she had a secondai \ i eaction on the i ight ei elid 


At the age of six, she had main uppei lespiiatoij infections with a 
“stuff! nose’ and dischaige This same !eai, she had seveial episodes 
of otitis media and pneumonia Because of the peisistent infections, 
ai 1 angenients MCie made foi hei to have a tonsillectomj and adenoidec 
toniv A significant obsei\ation Mas made at the time of suigeiv, nanieli 
the complete absence of adenoid tissue Her tonsils Meie slightli en 
laiged, septic and because of adhesions had to be ienio\ed b! dissection 

Eail' in 1955, at the age of seien she Mas seen mam times bi hei 
famil! plnsician Mitli eai, nose, tin oat and lung infections Foi the 
fust time splenomegali Mas noted Xiais of the chest, made in Mai oh 
of this !eai, shoved pneumonitic changes in the cential and mesial lung 
fields Mliich did not complete!! lesohe In the Spiing of this >eai 
she Mas hospitalized bj a pediatiician in a neighboiing cit! He le 
poited to the faniih that all tests Meie negative hoMevei he ga\e hei 
tMO tiansfusions, aftei Minch she shoved a gieat deal of impioiement, 
and, consequentl!, vas not seen b! hei faniih plnsician fiom Apnl, 1955 
until Febiuai!, 1956 Fiom this time until hei admission to the hos 
pital she Mas tieated foi iiiaii! episodes of bionchitis puiulent sinusitis 
and otitis media 


Plnsical examination leiealed the folloving findings temperatuie 
98 6° F, pulse 100 lespiiations 20 blood piessuie 100/60 The patient 
appealed slightl! anemic, but vas not in acute distiess Hei veight Mas 
55 pounds The pupils veie lound and equal and leacted to light and 
accommodation The nasal membianes veie modeiateU congested and 
a puiulent diainage vas piesent The maxillai! sinuses veie cloudj 
to tiansillumination The light eai dium vas letiacted and scaiied A 
piofuse stick! dischaige vas noted to be exuding fiom a cential peifoia 
tion in the left eai diuni No mastoid tendeiness vas piesent The 
tonsils veie absent and the fossae deal A thick postnasal diainage vas 
noted On palpation ot the neck seieial small non tendei hmph glands 
veie noted bilateiall! The lungs veie deal The heait sounds vere 
noimal Examination of the abdomen leiealed latliei maiked spleno 
niegal! Theie vas slight svelling and tendeiness of the left knee and 


I ight M I ist 

Taboiatoi! examination leiealed the folloving findings uiine nega 
tne hemoglobin 10 5 gm vbite blood cell count 4 200 vith noimal 
rfiffeiential Ei!thioc!te sedimentation late vas 12 millimeteis in one 
nmn Serolog! negatne noimal piothiombin time fibimogen noimal 
letiLtion tvo houis piothiombin consumption 3S pe. cent plate 
lets 222 000 The antistieptoBsin titei vas negatne \o Lp cells veie 
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found All agglutinations i\eie iiegatne A cultuie from the left eai 
reiealed a pseudomonas aeiuginosa and heniolitic staphilococcus uhich 
Meie not sensitiie to am antibiotics Alpha streptococci and Giam nega 
tiie diplococci, iihich iieie higliU sensitiie to a nunihei of antibiotics 
were cultuied fioni the thioat An electiocardiogiam Mas noinial A 
bone mairoM examination Mas leported as shoMing slight li>peiplasia 
M ith inci ease in the pei centage of nucleated i ed cells A chest X rai 
shoMed extensile changes in both lung fields Mith a laige amount of 
increased densit' ladiating out fiom the hilai legions A lateial soft 
tissue film shoM ed no 1' niphoid tissue in the nasophai i nx Sinus X rax s 
shoMed clouding of all of the paianasal sinuses X-iaxs of the light 
Mrist Meie normal, except foi slight soft tissue sMelling Skull films 
shoMed stippled punctate calcium deposits in the skull in the legion of 
the choioid plexus bilateialh Films of the mastoids showed xeij poor 
cell dexelopnient bilateiall' MitU scleiosis present, but no exidence of 
cell break down oi bone destiuction 

Othei laboiatoix findings Meie as folloMs total seium pioteins Meie 
4 9 gms per 100 cubic ceiitimeteis, of Mhich albumin Mas 4 9 and globulin 
11 gms The A/G latio Mas 4 5/1 Seium electioplioresis showed the 
total piotein to be maikedh deci eased 5 2 gms pei 100 cc (noimal 
7 35 gm pel 100 cc ) Theie was a complete absence of Gamma globulin 
B\ the immunochemical method she was shown to haxe a seium Gamma 
globulin lex el of 100 mg per 100 cc * There was a lelatixe inciease of 
the albumin fraction—72 0 per cent (normal 59 4 per cent) The patient 
was found to be in blood gioup O, Rh positixe Theie x\ere no anti-B 
isohemagglutinins and onlj xerx xxeak isohemagglutinms demonstiated in 
hei seium 


A diagnosis of agammaglobulinemia was made and the intiamnscular 
administration of Gamma globulin xxas begun, the patient leceixing 16 
cc as an initial dose The sxmptoms lelatixe to the wiist and knee 
disappeared in sexeral days following admission to the hospital In 
spite of intense antibiotic theiapx, the diainage fiom the left ear per¬ 
sisted , consequents, a complete simple mastoidectomx xx'as pei formed 
Her postoperatixe couise was unexentful, and she xxas dischaiged 11 daxs 
following surgerx on Dec 11, 1956, in good condition, xxith a drx left 
eai Since this hospital admission, she has leceixed 10 cc of Gamma 
globulin bi months In addition, she has been maintained on prophx - 
lactic doses of penicillin 


Poi the next six months the patient did xxell generals, except for a 
chronic maxillarx sinusitis At the age of nine, in JuS, 1957, bilateral 
antral windows were made Much pus and hxperplastic tissue were 
remoxed from each maxillaix sinus In Noxember of the same year, 
she was admitted to the hospital for treatment of otitis media and bion- 
chitis A chest X-rax shoxxed piogiession of the infiltiatixe changes in 
rpu With this admission she had a leukopenia, the white blood 

11 count being 3 000 Serum protein anaS sis rex’ealed a total serum 
°ii ° \ *4 Gamma globulin of 2 5 per cent 

drainage from her eais cleared piomptlj and 
e bionchitis improxed on chloromx cetin therapx 


months the patient has done xeij well as fax as her 
1 conceined, however, at the Ume of hei last admis 

Hpi- l9hS, hei pulmonarx sxmptoms had shown no improxement 

-loii membranes were normal, no pus was present in hei nose, 

to P°®*^*msal drainage Her maxillary sinuses were clear 

^ llumination Small central peifoiations xvere present in both 


GiUin Childrens Hospital Boston XIass 


kin(31\ performed 
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eai diums, but no d'ainage ■«as piesent An inteiesting obseivation 
was that in the past leai, intei mittentlv, she has had painful, feveiish 
swelling of hei knees, ■\\ i ists, shouldei s and hips These symptoms 
subside spontaneousl> in about five days Seium electiophoiesis le 
vealed a total pi otein of 5 6 gm pei 100 cc, and a sei um Gamma globulin 
of 3 8 pel cent The zinc sulfate tuibidity test was lepoited as being 
0 25 units (values of 0 to 1 unit aie compatible with agammaglobu 
linemia) The sweat test was negative A chest Xiay showed fuithei 
piogiession of the pulmonaiy changes A chest consultant advised 
against definitive pioceduies on the lungs, as he felt that if the changes 
weie those of bionchiectasis they neie almost suiely widespiead and 
not amenable to any but geneial measuies Electiophoietic studies le 
vealed noimal seium pioteins in all of the membeis of hei family 
except foi her fathei whose Gamma globulin nas in the lowei limits of 
noimal 


Ga^e 2 The patient was a foui yeai old nhite boy, who was admitted 
to the hospital Jan 20, 1958, foi a tonsillectomi and adenoidectomy He 
had suffeied fiom lepeated eai and uppei iesmiatoi\ infections, and liib 
mothei stated that he kept a “stuffy” nose thiough the Wintei months 
He Mas small and undeiMeight Foi about two months he had had a 
left otitis media, the diainage having ceased about one week piioi to 
this admission 


He M'as boin at home and was piematuie, neighing foui pounds at 
biith At the age of tn'o neeks he was hospitalized nith pneumonia 
His tempeiatuie went up to 107° P, and he had convulsions foi five days 
Aftei si\ Meeks in the hospital, he was dischaiged, weighing five pounds 
and eight ounces At the age of six months he M-as again admitted to the 
hospital M'lth a tempeiature of 104° F He cued continuously dm mg his 
eight day stay,, and his mother M’as told that he was being ti eated foi 
“gas on the stomach ” At the age of 15 months, he was treated at home 
foi pneumonia 

His piesent famiL physician saw him foi the fust time at the age 
of IS months His history mentions the fact that up to this time he 
had had about ten episodes of acute puiulent otitis media He Meighed 
19 pounds and thiee ounces, and his hemoglobin as G 5 gm The anemia 
Mas appaientlj nutiitional, as it responded satisractoiily to non theiapv 
Hi<, mothei states that he had “thiee dai measles” (Rubella) at the age 
of tMO 


At the age of 27 months, in Januaij, 195G, he Mas hospitalized biiefh 
toi gastioenteiitis, bionchitis and otitis media A uiinaljsis Mas noimal 
His hemoglobin Mas 14 5 gm and his Mhite blood cell count M^as 8 050 
A chest Xiaj Mas negative 


Foi the next tMO yeais he Mas taken to a pediatiician and his family 
doctoi on manj occasions because of pooi appetite failuie to gain m eight 
and repeated colds and eai infections Dining this peiiod he had seven 
1 ecoi ded episodes of otitis media 


Phvsical examination revealed the folloMing findings tempeiature 
''8 G° F, pulse 80 and respiiations 20 The patient appealed small foi 
his age and undeinouiished His m eight Mas 34 pounds The pupils Meie 
lound, equal and leacted to light and accommodation The nasal mem 
bianes Meie model ateb congested The maxillaii sinuses Meie cloudv 
to tiansillumination A cential peifoiation nieasunng 2 mm bi 1 mm 
Mas mesent in the left eai drum No discharge Mas piesent The tonsils 
Meie^small, fibiotic and imbedded The adenoids Meie not iisualued 
but on palpation Meie thought to be small A fcM small non tendei’ 
iMiiph gands Meie palpated in the superioi cenical aieas on each side 
The lu^s weie cleai and the heait sounds noimal 
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Laboiatoi\ examination lexealecl the following findings iiiine nega- 
tiie, hemoglobin 13 gnis , white blood cell count *1,900, with a noinial 
diffeiential bleeding time two and a half minutes, and coagulation time 
ten minutes 

At opeiation the tonsils xieie found to be small, tibiotic and mam 
adhesions were piesent Onl\ a minimal amount of adenoid tissue was 
piesent in the nasophaunx The niicioscopic examination of the tonsils 
was lepoited as follows ‘‘The tonsils aie coxeied in part b\ a benign 
stiatified squamous epithelium, but the gi eater poition of the epithelium 
IS missing Xo significant exudate is piesent within the ciipts The 
hTnpliatic tissue does not appeal significantu hx pei plastic ” The pa 
tient did well following suigeix, and w'as discliaiged on Ins fust post- 
operatne dax 

Because of the paiicitx of adenoid and tonsil tissue and the clinical 
histoix of lecuiient eai and lespiiatoix infections, agammaglobulinemia 
was suspected Aftei recupeiating from the tonsil suigeix, fuithei 
studies weie done Bx the papei electi oplioi etic technique, the total 
piotein was slightlx decieased, 6 2 gms pei 100 cc , of xvhich albumin 
xxas 4 3 gms and globulin 19 gms The Gamma globulin was 6 9 pei 
cent (noimal 14 4 pei cent) There was a lelatixe inciease of the albumin 
fraction—69 4 pei cent (normal 59 4 per cent) 

These studies indicated an abnoimalitx of the seium pioteins and a 
veix low Gamma globulin Although a definite diagnosis of agamma¬ 
globulinemia could not be established, because of the clinical historx 
administration of S cc of Gamma globulin each month xxas staited in 
March, 195S At this time X-iaxs of his sinuses, lungs and mastoids xxeie 
made The maxiliarj sinuses xxere almost conipletel> opaque The lung 
fields xxere clear, and the heait aorta and mediastinum weie noimal 
The mastoids weie noimallj aerated and showed no definite exidence of 
infection 

For the last six months the patient has done xxell except foi an oc 
casional attack ot sinusitis The left eai has lemained dix but the 
drum perfoiation has not healed 

Additional laboiatoix studies weie done in August, 1958 The total 
seium piotein bx chemical analxsis xxas 6 4 gm pei 100 cc , of xxhich 
albumin was 4 65 gm and globulin 175 gm Bx seium electrophoiesis 
the Gamma globulin was shown to be 1 9 pei cent (normal 12 2 pei cent), 
which was much less than the initial deteimination of 6 9 pei cent, 
despite Gamma globulin administration The patient xxas found to he 
in blood gioup 0, Rh positixe Only xeix xxeak anti-A and anti-B iso 
Hemagglutinins weie demonstiated in Ins seium. Ins anti-A isohemag 
^ ^ anti-B titei xxas 1 4 The zinc sulfate 

luiDiditx test was lepoited as being 0 25 units (xalues of 0 to 1 unit 
aie compatible with agammaglobulinemia) These tests confiimed the 
diagnosis of agammaglobulinemia 


COMMENT 

Cases of agammaglobulinemia in a young giil and a j’Oting 
oj have been lepoited, exhibiting the complete pattern of this 
sin lome The lepeated infections in these patients must 
e a tiibuted to then deficiency of Gamma globulin and con¬ 
comitant pool antibody lesponse 
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The initial examination of the seium of the fust case by 
papei electiophoiesis showed a complete absence of Gamma 
globulin Aftei the admmistiation of Gamma globulin, sub¬ 
sequent electiophoietic studies levealed small quantities of 
this seium component The fust examination of the seium 
of the second case showed a Gamma globulin level of 6 9 pei 
cent, which was not consideied low enough to be consideied 
diagnostic of agammaglobulinemia In spite of Gamma globu¬ 
lin admmistiation, seium electiophoiesis six months latei 
showed the Gamma globulin to be almost completely absent 
A diagnosis of agammaglobulinemia was then confiimed 

Both of these patients demonstiated weak oi absent iso- 
hemagglutinins The zinc sulfate tuibidity test in each case 
was compatible with agammaglobulinemia 

Although the giil has had lepeated and vaiied bacteiial 
infections, she appaiently has developed immunity to the 
common vual infections, which is chaiacteiistic of this syn- 
diome The boy has had only Rubella, and so fai has escaped 
the common acute infectious vual diseases of childhood so 
that his ability to develop immunity to vuuses has not been 
tested 

Of couise, the sti iking featuie m these patients is the 
occuiience of lepeated infections of the nose, sinuses, eais, 
till oat and lungs, the diseases which he within the field of 
the otolaiyngologist 

The absence of adenoid tissue m a foui and a six-yeai-old 
child with lepeated lespiiatoiy infections is a most unusual 
finding, consequently, when one discoveis veiy little oi an 
absence of lymphoid tissue in the nasophaiynx of a child, 
agammaglobulinemia should be stiongly suspected 

The fust patient has splenomegaly and lymph node eii- 
laigement implying disease of the leticuloendothehal sys¬ 
tem, which IS a common finding in this disease On two 
occasions she has had neutiopenia and nevei lesponded with 
leukocytosis to acute infection Gianulocytopenia dining in¬ 
fection has been lepoited in seveial patients with agamma¬ 
globulinemia ’’ One patient was legaided foi yeais as having 
lecuiient splenic neutiopenia befoie the diagnosis of agamma- 
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globulmemia was made" This patient has had the poly- 
aithiitis which has occuiied in about one-foui-th of the re¬ 
ported cases The second case has had veiy minimal Ij’mph 
node enlaigement, but no splenomegaly, neutiopenia, or poly- 
aithiitis 

In spite of Gamma globulin administiation and penicillin 
prophylaxis, the time-honoi ed suigical proceduies of the oto- 
laijmgologist were necessaiy to eradicate ear and sinus dis¬ 
ease in the fust case The piogiession of the pulmonary 
changes desprte Gamma globulin administiation, antibiotic 
prophylaxis and surgical collection of sinus and ear disease 
should also be emphasized 

The fust case, a girl, is believed to lepiesent acquired 
agammaglobulinemia, although the onset of infections shortly 
aftei birth would lend support to a diagnosis of the congenital 
type The advanced pulmonary pathologj* is more commonly 
described in the acquired type Her sex is in favoi of the 
acquired tj-pe, since congenital agammaglobulinemia is sup¬ 
posed to occur only in males A few cases have been lepoited 
in females,and statistically thei e IS a i*aie chance of this 
happening 1 The second case, a boy, is thought to represent 
the congenital type. 

The ^^mtei has two additional cases with very low Gamma 
globulin levels under observation Both of these patients have 
c onic eai and mastoid disease Perhaps all patients with 
recur ling and chionic ear and mastoid infections should have 
electiophoietic serum studies as has been recommended for all 
cases of bronchiectasis 45 S5 


SUMMARY AND CONCLUSIONS 

o disease entitj* agammaglobulinemia has been de- 

cri ed in detail and the literature reviewed 


acquired agammaglobulinemia in a 
boTT if congenital agammaglobulinemia in a young 

m?i possibility of the disease in the 

being of the congenital tj-pe has been discussed 

3 Six yeais of case reports and study by competent workers 
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has gieatly widened oiii knowledge of an unusual and im- 
poitant syndiome 

U The otolaiyngologist often has the fust oppoitunity to 
make the diagnosis of agammaglobulinemia, whethei it is the 
congenital oi the acqiuied type He should stiongly considei 
this diagnosis in any patient-with lecuiiing acute oi chionic 
infections of the lespiiatoiy tiact He should also think of 
this diagnosis m any patient showing a sti iking deficiency oi 
absence of adenoid tissue 

5 Papei electiophoiesis of the seium pioteins, which is now 
geneially available, will usually establish the diagnosis Othei 
piesumptive clinical, laboiatoiy and X-iay findings have been 
leviewed 

6 As agammaglobulinemia is closely tied up with the im¬ 
munologic mechanisms, theie aie many unsolved pioblems m 
medicine whose natuie may be claiified with fuithei study 
of this disease, paiticulaily in the field of piotem metabolism 
and lesistance to infection 
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CYTOMEGALIC INCLUSION DISEASE OF THE NOSE' 


L Reed Cranmer, M D , 
Toledo, 0 


Cytomegalic inclusion disease, oi geneialized sali\aiy gland 
Mills infection, is oidinaiily thought of as a multisystem vuus 
disease occumng mainly in childien and stillborn infants, 
hoivevei, it can manifest itself in oigans of inteiest to the 
otolaijmgologist It is the puipose of this thesis to aid in the 
diagnosis and elucidation of an occasional unusual sali\aiv 
gland 01 nasal disease The disease has been chaiacteiized 
by “owl-eyed” giant cells with niicleai and cytoplasmic in¬ 
clusions The cells aie seen in the epithelium of \aiious 
viscera and the ceiebium Although such cells had been 
desciibed as long ago as 1904 by Jesionek and Kialemanoglou,^ 
"ho obsei\ed them in kidneys of a stillborn infant, it is only 
lecently that the disease has been recognized as an entity of 
some importance which can occui in any age group in a mild 
localized foim oi a fatal disseminated type Following the 
oiiginal work, RibbeiU lepoited the same inclusions occui ring 
in a newborn infant and in the salivaiv glands of two older 
cliildien The term “cytomegalic” was suggested fust by 
Goodpasture” to differentiate this entity from other inclusion 
diseases Since then, nunieious leports of this disease hare 
appeared m the literatiue The cases described were usuallv 
diagnosed at autopsv Smith and Velios' reviewed the litera¬ 
ture comprehensnelv in 1950 They found 69 cases and 
added 20 previously uniepoited cases Medeaiis-'’ has pre¬ 
sented an excellent reriew of 132 cases 

The characteristic large and pathognomonic niononucleai 
ce , upon which the diagnosis is usuallv based, has been well 
escribed by Cappell and McFarland,- and bv Watt, Saxton, 
and Lee^ This large cell is usuallv epithelial, and rarely 
^ junal or endothelial It is considered by most pathol- 

Ame.ican nar^ ngological 
Larxngoscope Office and 
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ogists to be easily lecognized and distinct fiom othei diseases 
with intiacellulai inclusions The extiaoidmaiy size of the 
cell, up to 35 micions, and the deeply staining acidophilic oi 
puiplish nucleai inclusion Avith a suiiounding cleai halo ex¬ 
tending to the nucleai membiane aie chaiacteiistic The 
nucleai membiane is distinct, and neai it aie daik chiomatin 
masses of diffeient sizes The cytoplasm is abundant and 
either acidophilic oi amphophilic In it aie basophilic in¬ 
clusions which usually aiiange themselves in a ciescentiic 
pattern neai the peiipheiy 

The etiology of the disease is consideied by most investi- 
gatois to be a viius, i elated to the sahvaiy gland viius found 
m laboiatoiy animals, because the cytoplasmic and intia- 
nucleai inclusions chaiacteiistic of cytomegalic disease aie 
similai to inclusions found in othei human and animal dis¬ 
ease of known viius etiology Theie is evidence of species 
specificity of the viius, because to date, theie has been no le- 
poited successful tiansfei of the disease to animals, howevei, 
this IS to be expected, since the sahvaiy gland inclusion dis¬ 
ease occuiiing in lodents and othei animals has been found 
to be species specific® This isolated filteiable viius, appai- 
ently of low viiulence in the lodents, was capable of tians- 
mitting the disease to othei animals, with intianucleai in¬ 
clusions found at the site of injection, and sahvaiy glands 
At times, a geneialized infection was pioduced with patho¬ 
logical changes in the lungs, abdominal oigans, and biain 
This appeals to be analogous to the situation desciibed in man 
Wellei^® has isolated the viius fioni livei biopsies (showing 
cytomegalic inclusions) and fiom the uime of childien with 
cytomegalic inclusion disease, piopagated it in human fibio- 
blasts and pioduced m mt'io cellulai changes with nucleai 
inclusions Rowe=' and Smith" have isolated fiom human 
tissuse the filteiable vans capable of pioducmg the typical 
cytopathological inclusions of this disease The viius also 
pioduced complement-fixing and neutializing antibodies with 
species specificitv The piesence of antibodies to the viius 
in a high peicentage of the population indicates that it is of 
wide distiibution, theiefoie, it exists m a latent oi asympto¬ 
matic foim The viius has been fuithei desciibed and studied 
by filtiation and the election micioscope'® 
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In man, the salnaiy gland vnus infection is often tians- 
mitted fiom an asymptomatic mother to hei fetus The new¬ 
born infant may appeal healthy but have a latent infection 
with sahvaiy gland involvement, oi the fetus may haie a 
disseminated infection appaiently because of gieatei sus¬ 
ceptibility of fetal tissues •' Debility of the child oi adult by 
a concomitant disease, such as avitaminosis, is felt to pie- 
dispose to geneialized infection Fatal geneialized infection 
most often occuis in the fust seveial yeais of life 


Pathologically, in man, vaiious systems and oigans aie 
involved Theie is epithelial involvement of the salivaiy 
glands, alveoli, and bionchi of the lespiiatoiy tiact, the tubu- 
lai epithelium of the kidney, livei, and gastiointestinal tiact 
The biain, eye, pancieas, and adienal glands aie less com¬ 
monly involved Appaiently the oigans may be involved in- 
dmduall}’ oi in any combination In addition to the laige 
incision-beaiing mononucleai cell, the histological pictuie 
shows infiltiation of lymphoc>d;es and maciophages, a fibio- 
blastic leaction, and occasionally neciosis 


In the kidney theie is a focal inteistitial nephiitis and 
ubulai dilatation with desquamation The nephiosis or ne¬ 
phiitis pioduced is laiely seveie Because of the lenal tiibii- 
ai involvement with exfoliation of cells into the urinaiy tiact, 
yatt,^ in 1950, fust suggested the use of uiinalysis and 
1 emification of the chaiacteiistic cj-tomegalic cell as a diag¬ 
nostic aid Actual demonstiation of the cell in cji;ologic 
pi^aiations of mine sediment ivas not made until 1951 by 
e erman,® and latei by Meicei ® Chionic or inteistitial 
pneumonitis is one of the most fiequent manifestations Pul- 
onarj cysts, atelectasis, and neciosis have been leported 
u swollen and many contain inclusions 

desquamated into the lumen witli a piotein coagu- 
nurloii, hi am, focal aieas of encephalitis with mono- 

foima ™^dtiation with intianucleai inclusions have been 
hemnri^l! ganglia, ghal cells, and also meninges Neciosis and 
mtiacrnnS ganglia, liydiocephalus, and diffuse 

lesuh. ? "^^"^^^^^tions have also been seen Livei damage 
stiuction inflammation, neciosis, biliaiy ob- 

, nd fibiosis Inclusions m the coid and bile duct 
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cells, leukocytic infiltiation, and accumulation of fat in the 
parenchymal cells has been seen Biliaiy ciiihosis has been 
lepoited A blood dyscrasia is a lather frequent finding in 
infants with some of the following manifestations puipuia, 
splenomegaly, anemia, petechiae, thiombocytopenia, hemoi- 
ihage, and extiamedullaiy blood formation The laige and 
small intestine have at times shown infiltiation with cyto¬ 
megalic cells and ulceiation Oculai pathologic changes have 
been uveitis, cataiact, and letinal infiltiation with inclusion 
cells 

Inclusion disease in the salivary glands and pancreas has 
been rather frequently reported with cellular infiltration, 
inteistitial fibiosis, and small foci of neciosis As yet, theie 
has been no correlation with newer concepts of salivary gland 
disease, brought about by refinements in sialographic tech¬ 
nique One may only speculate what relationship exists be¬ 
tween non-obstiuctive sialectasis, Mikulicz’s disease, “chronic 
asymptomatic enlaigement,” and cytomegalic inclusion siala¬ 
denitis 

In the diagnosis of cytomegalic inclusion disease there has 
been confusion with syphilis, toxoplasmosis, hemolytic dis¬ 
ease of the newboin, sepsis, measles, and seium hepatitis 
The diffeiential diagnosis from most of these diseases is made 
by the appiopiiate blood test The disease pattern and le- 
sulting clinical picture vanes wrdely with the type of in¬ 
volvement It may be either an acute or chronic, occasionally 
febrile disease, which may feature interstitial pneumonitis, 
nephrosis, ciiihosis, blood dysciasia, oi cential neivous sys¬ 
tem manifestations The signs and symptoms may include 
fevei and weight loss, dyspnea, cough, jaundice, hepatomegaly, 
and splenomegaly^, puipuia, petechiae, hemorrhage, mental 
and motor retardation, vomiting and diaiihea Skull X-rays 
may show diffuse calcifications outlining the venti icles Livei 
and lung biopsies have been successfully used for diagnosis 
The less traumatic examination of body fluids seems to have 
more promise The diagnosis may be confirmed by identifi¬ 
cation of the inclusion-beaiing cell in stained smears of urin¬ 
ary sediment, salivary and bronchial secretions, oi gastric 
washings The smears are fixed on slides m equal parts of 
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ethei and 95 pei cent ethyl alcohol foi 20 minutes, then stained 
with hemotoxylin and eosin oi Wiight’s stain A negative 
test does not invalidate the diagnosis 

The tieatment is mainly symptomatic, since theie is no 
specific vaccine and a specific anti-viial theiapeutic agent is 
unavailable Biidsong'" feels that theie is a lationale and 
evidence to suppoit the use of Coitisone, and that in infants 
exchange tiansfusion may be laluable Gamma globulin foi 
its antibodies and antibiotics may be used in addition to 
supportive theiapv, also of \alue is the occasional lemoval 
of diseased tissue, as will be seen in the following patient who 
tvpifies an appaient localized disease 


Mrs J J a 56-Aeai-old coloied schoolteachei, was first seen Oct 9 
l'*54 complaining of a burning sensation in hei nose of two months’ 
duration There was also frequent sneezing bloodv and \ellow thin 
drainage, and nocturnal nasal obstruction Examination reiealed eriThe- 
matous crusted, and weeping lesions of the nasal lestibule The nasal 
mucosa appeared about normal m coloi but was slightlv swollen and the 
surface granular The remainder of the examination was not unusual 
A diagnosis of non specific nasal vestibulitis was entertained and the 
patient was instructed in the topical application of a neomycin and 
bacitracin ointment Routine X-rav examination of the paranasal sinuses 
was negatiie She did not keep her next appointment, and was not seen 
again until Januan 29,1957, at which time she stated she had progiessiie 
nasal obstruction and continued rhinoirhea Examination revealed the 
nasal vestibulitis again but now the nasal chambeis were filled hi pale 
h'perplastic mucosal changes The appearance differed from that of the 
^lergic nose with polvps in that the lesions varied in size but weie 
generallv smaller than allergic polvps, and arose from the entire lateral 
wail as well as the septum Although the lai gei growths had a smoothei 
surtace, the smaller ones appeared nodulai or papillari 


On Feb 24 1957 she was admitted to the hospital, where she gave a 
mstorv as above and that she had constant obstiuction of the left nostril 
^ ^nd frequent ‘ colds ” She complained of mild exertional 

f/,,-occasional precordial pain She had previouslv been treated 
nervousness She denied havins a cough bronchial 
edema weight loss jaundice oi melena There was 
and operation had been a hvsterectomv 

and had pregnancies 

the rhinnin^o^i f allergi either personallv, or in her familv Except for 
'asospasm ^ pressure of lSO/93 and on retinoLopi 

remarkable Tha nicking the phisical exammation was not 

emarkaoie The liver and spleen were not palpable 

ceU?oM^'*or 4 reiealed 12 6 giams of hemoglobm, red blood 

countTas 9 Lo Za 39 per cent The white blood cell 

monocvtes and one eosinop^^Z^°^^^ PoU moi phonuclear leukocides six 

moial of these^ anesthesia an extensile intianasal re- 

greater bleedins- th=r, carried out wathout difficultv except for 

ler bleeding than was expected The pathological leport is as follows 
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“Giosslv the specimen consists of multiple pieces of edematous soft mem 
biane Avhich in some aieas is almost ti.inslucent The membianes to- 
gethei form a mass measuiing 5\4\ 5 cm Multiple small polypoid 
nodules anse fiom the suiface of the membiane On micioscopic e\ 
animation the sections consist of a papillaiv and pohpoid stiuctuie, which 
IS lined by pseudostiatified columnai epithelium, showing aieas of 
squamous metaplasia and tiansitional type of epithelium The papillaiy 
pi ejections consist ot model ateh edematous stioma containing dilated 
blood vessels and hniphatics and showing marked infiltiation of lympho 
cites, and in some aieas occasional neutiophiles The epithelium is 
eveiywheie well demaicated fiom the stioma bv a faiilj distinct base 
ment membiane In the epithelium aie man} laige cells with nuclear 
inclusions suuounded bj a cleai halo (see Fig 1) Theie are lemnants 



Fig- 1 One can see a number of cytomegalic cells m epithelium with 
the submucosal reaction 


of nucleai mateiial at the penplieii contained by a veij distinct and 
sluiip nucleai membiane In the moie adianced lesions the epithelial 
cells appeal distended bj large inclusion bodies which aie shaiply out 
lined, lound and show model ate aariation in sire The inclusion bodies 
aie much laigei than oidinaia cells and sometimes onl\ an outline of 
the cell membrane and nucleus is lecognizable (see Fig 2) In the more 
advanced lesions, appaientU the entiie cell is destrojed b> the inclusion 
bodi The diagnosis was citomegalic inclusion disease 


Postopeiatneli she lecened penicillin foi seveial dajs Eacept foi a 
nodulai lecuiience on the left infenoi tuibinate a month Htei the nose 
denied lemaikabl} well Si\ months postoperatueh theie was a re 
cuiience of the lestibiilitis lasting two weeks A jearandahalf post 
opeiatneh she was asimptomatic Examination of the nose revealed 
onl} a mild pale graniilai In peiplastic mucosal change of the middle 
tuibinates 

Complete blood count was as follows hemoglobin 12 2 gm oi 84 pei 
ppnt red blood cells 4 0 million, micro hematoeut 39 \\hite blood cell 
count, ^150, with 45 poD mm phom.clear IcukocUes 49 hmpl.ocjtes fne 
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mQnQc\tes, and one stab The uimal'sis ^e^ealed nnmeious epithelial 
cells but none \\ ith inclusion bodies, occasional granular casts, thi ee to fii e 
Mhite blood cells and an occasional red blood cell pei high poMCi field 
A tiace of occult blood nas found in the uiine One might Mondei 
whethei eaib lenal citoniegalic disease weie de\ eloping 

SUMMARY 

The histoiy of cytomegalic inclusion disease has been tiaced 
since the finding of an unique cell in 1904 Laboiatoiv and 
leseaich tvoik establishing the etiologic agent as the sahvaiy 
gland viiiis has been leviewed Oui piesent knowledge of the 



epidemiology of the disease is not complete Cellulai and 
oigan pathology has been tabulated The clinical pictuie, 
diffeiential diagnosis, diagnostic tests, and tieatment were 
outlined 

In conclusion, evidence has been piesented of the existence 
0 an unusual specific viius disease entity which may infect 
othei lespiiatoiy passages, or the sahvaiy glands 
en confionted by a patient with unusual hypei plastic and 
0 s zuctive nasal mucosal changes, cough, oi unexplained 
a ivaiy gland disease, cytomegalic inclusion disease should 
e consideied and excluded by a caieful histoiy and system 
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leview, geneial physical examination, laboiatoiy studies with 
examination of stained fresh nasal and salivaiy gland secie- 
tions, and the uiinaiy sediment foi the diagnostic cell 
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OTOLOGICAL FUNCTIONAL MICRO-SURGERY 
POST GRADUATE COURSE 

A piactical coiuse of suigical techniques in otological sui- 
geiy will be conducted by Di Michel Poitmann at the Univei- 
sity of Boideaux, Fiance, Eai, Nose and Thioat Depaitment, 
June 26 to July 5, 1960 This course will be given in English 

The numbei of assistants will be limited to twenty, divided 
into two gioups The fee of $100 00 is to be paid at the 
Faculty of Medicine of Bordeaux, at the beginning of the 
course Applications should be sent to Dr Michel Portmann, 
45 Cours Foch, Boideaux, Fiance 



MULTIPLE NEUROFIBROMATOSIS INVOLVING 
THE LARYNX 

Eugene L Yurich, M D , 
and 

G Jan Beekhuis, M D , 

Madison, Wis 

INTRODUCTION 

Multiple neuiofibiomatosis was classically desciibed by 
von Recklinghausen in 1882 It is known mainly to deima- 
tologists because of the typical skin manifestations of multiple 
cutaneous tumois and “cafe-au-lait” spots In addition, these 
tumois may be found to involve the visceia and the cential 
neivous system Theie may also be associated malfoimation 
of bone and mental distui bailees of the deficiency type 

In 01 del to avoid a confusion in teiminology, one might 
best lefei to this disease entity as multiple neuiofibiomatosis, 
01 “von ReckinghaUseii’s disease of the neivous system In 
so doing, one would diffeientiate it fiom von Recklinghausen’s 
disease of bone (geneialized osteitis fibiosa cystica) 

Cl owe and his associates- in 1956, while leviewmg 227 
cases ovei a 16 j^eai peiiod, found the incidence of this disease 
to be one pei 2,500-3,300 baths Despite Ins lelative fie- 
quency, concomitant involvement of the laiynx has been ex- 
tiemely laie 


review of the LITERATURE 


Ill leviewmg the hteiatuie, we found eight pieviously le- 
poited cases of multiple neuiofibiomatosis with associated 
involvement of the laiynx In one of these as lepoited by 
Hoovei,^ theie weie no skin manifestations, howevei, as 
lepoited by one autlioi,’ neithei cutaneous tumois noi “cafe- 
au-lait” spots need be piesent to establish the diagnosis 
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Author 

Agi 

Sex 

Site 

Treitment 

Comnieni 

Colledge‘ 

44 

F 

Right Art epiglottic 

Lateral 

SjTnptoms of 

1930 



Fold and Ptriform 

Thyrotoniv 

Hoaiseness and 




Sinus 


Dt sphagia 

Hoot er' 

Teens 

F 

Right False Cord 

Tht 1 otomy 

Lesions of 

1940 



and Art epiglottic 


Phart nx. Retro 




Fold 


tracheal Area 
and 

Mediastinum 
but No Skm 
Lesions 

Helg= 

7 

F 

False Cold and 

Tiacheotomv 


1950 



Alt epiglottic Fold 

and Tht rotomt 


Holinger 

27 


Lott P\ 1 ifoim 

Renioted ttitli 

Pedunculated, 

and Cohen' 
1950 

Pjgi and 

Staik- 

1953 



Snius 

Snaie Foiceps 

Vert Vascular 
Tumor, 

Dtspnea and 

D> sphagia 

41 

M 

Both Aiytenoids, 
Aijeppiglottic 

Folds and 

Rettoci icoid 

Biopsv 

Hoaiseness 


Pigi and 

Stark" 

1953 

50 

F 

Left Ai t tenoid and 

Cutting 

Hoaiseness 



Retroci icoid 

Diatheimt 

Unde’ 

Suspension 

Lai t ngoscopt 



Gibbs Tatloi 
and Toung' 
1957 

3 mo 

ir 

Retiociicoid 

Ti acheotomt 

Piogressite 

Stridor 

Burgdort® 

1954 

17 

F 

Retiocricoid 

Biopsv 

Dt sphagia 


Fis 1 


The lepoited cases and peitment data aie demonstiated 
m the following chait (see Fig 1) We have puiposely 

omi ed cases of solitaiy neniofibioma of the lal^^lx m oui 
ie\new 


rAinunuui 


neuiofibiomatosis, theie appeals to be a dis- 
familv^^f f^ctoi piesent, with seveial peisons in one 

cXnL /If®" Theie IS an incieased in- 

enrv fn/ f f u malfoimations and a gieatei tend- 

laid the deielopment of pheochiomacj-toma of the 
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Tin ■> The patient clenion>!ti Hes «lioitnos<s in stauiie tnd obt lous bone 
detoi mities 


adienal gland ‘ Haiuson'® states that 5 pei cent of patients 
with pheochiomacvtoma have associated neuiofibiomatosis 

Giossly, the tumoi involving the laij^nx may oi may not 
be encapsulated, with a gieatei tendency towaid pool en- 
cansulation m multiple neuiofibiomatosis as compaied to 
the usual well encapsulated solitaiy neuiofibioma The tumoi 
lentlv gl 0 ^^s along the neive tiunk and the common sites 
of laiyngeal involvement aie the aiytenoids and the aiyepi- 

glottic folds 

AUhomrh the histologic appealance includes both neuial 
( todeimal) and connective tissue (mesodeimal) elements, 
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it IS now geneially accepted to be neiiioectodeimal in oiigin 
The tumoi aiises fiom the Schwann cells which sheathe all 
the neive fibeis outside the cential neivous sjstem 

These tumoi s aie usually benign and become clinically 
significant when encioaching on vital stiuctuies Helg-* dis¬ 
putes the possibility of malignant degeneiation and lecuiience 
following lemoval Haiiison’*' feels that 5 to 10 pei cent of 
neuiofibiomata may undeigo malignant change Buigdoif'’ 



Fig* 3 Multiple cutaneous nodules are eMdent o^e^ the trunk 


IS of the opinion that incomplete lemoval oi suigical tiauma 
may act to piecipitate malignant degeneiation in these tumois 


DIAGNOSIS 

In a patient with geneialized neuiofibiomatosis and symp¬ 
toms of hoarseness, and/oi dyspnea, and/oi dysphagia, one 
^rongly suspects the possibility of laryngeal involvement 
n examination of the laiynx, a smooth, submucosal mass is 
evident, usually m the aiea of the ai-ytenoid and aiyepiglottic 
0 The extent of the lesion may be furthei evaluated by 
iiect laryngoscopy and loentgenogiams of the neck, including 
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laiyngogiams and laminogiams In cases wheie clinical 
findings aie doubtful, a biops.v should be obtained foi con¬ 
fix mation 

REPORT OF A CASE 

J G IS a 19'eai old Negio nnie wlio ^^as fust scon in the Depai tment 
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anjsis sk 

^ote the encroachment 


h ie\eals the extent oi the lesion 
the laixns^al lumen b\ the mass 


in the Hr\nx 


boarsenes? and^ "Cmv”^ two tear historv of piogressne 
follow ed m the Pnrtic breathing Prior to that time, he had been 
of the pituumf because of selective hi-pofunction 

fibrommosis w as de j diagnosis of multiple neuro 

other cutaneous s“Lces wLe taler 

tafdel bneterthellfcnrwl’fl® ^entalU and developmental^ re- 
ut netertheless completed the ninth grade in school 

height and haniaiiv^ maternal grandfather w as four feet, ten inches in 
-Pbv„ca/ Eramimtwn Geneial eiaminatioQ le^ealed a thm short (tour 
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Fiff 7 Microscopic ippenrance of lesion under highoi poi\ or 


feet eight inches), coloied male weighing 50 pounds (see Fig 2) Th 
was’an obvious anterior chest defo^itj and scoliosis Sensorlum wo! 
clear but below chronological age p>er the trunk and extremities were 
multiple 1x2 cm cutaneous nodules (see Fig 3), with pigmented macula 
on his back measuring 1 to 5 cm m dimeter -^ere was also a 3 I 4 
cm mass involving the left cheek (see Fig 4) He exhibited marked 
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hoarseness and inspiiatoij stiidoi Indiiect Iar> ngoscopy re%ealed a 
large, submucosal mass imoUing the left ar\tenoid, left arjepiglottic 
fold Avith almost complete filling of the lumen of the larynx and oblitera¬ 
tion of the pjriform fossa 

On Nov 27, 1957, a preliminan tiacheotomi was peiformed, after uhich, 
under general anesthesia, a hoi izontal skin incision and dissection through 
the thyrohjoid membrane exposed the tumor mass It "uas directlv 
continuous v,ith the left superior laiyngeal nerie and occupied the entire 
region of the left arytenoid, left arj epiglottic fold and left lentricular 
band (see Fig 5) The tumoi was poorly encapsulated and firm ad¬ 
herence to the mucosa necessitated entiy into the pharinx at several 
points A portion of the left ariTenoid cartilage was also remoied with 
the specimen ISIucosal surfaces nere approximated to afford primari 
healing 

PatlioJogy Grossly, the specimen had a peaih white color, nodular 
surface and was pjramidal in shape, measuring 8x4x2 cm hlicroscop 
ically, there were hj-pertrophied masses of loose tissue with sheets of cells 
arranged in whorledlike fashion (see Figs 6, 7) The smaller masses 
were similar to nerves 

Diagnosis Plexiform neurofibroma 


COMMENT 

The case piesented gives a typical pictiiie of multiple neuio- 
fibiomatosis with geneialized cutaneous nodules, “cafe-au- 
lait” spots, bony defoimities and mental deficiency The 
family histoiy points to the heieditaiy tendency of this dis¬ 
ease In addition, theie is the selective pituitaiy hypofunction 
with dwaifism and adienal insufficiency The small statute 
of the maternal giandfathei is an inteiesting histoiical fact 

The pxesence of laiyngeal involvement is a laie concomitant 
finding, but the location and gross obseivations heiein de- 
sciibed aie in accoid with those few cases leported in the 
past 

Suigical excision via a lateral phaiyngotomy oi thyiotomy 
approach appeals to be the safest and suiest means of com¬ 
plete lemoval of this type of tumoi, especially in oui case, 
where it was so poorly encapsulated 


SUMMARY 

1 Multiple neuiofibiomatosis with associated laiyngeal 
involvement is a laie finding 

2 A case is piesented of multiple neuiofibiomatosis with 
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ripT 7 Microscopic appenraiice of lesion uiulor hlRh 


pow oi 


feet, eight inches), coloied male weighing 50 pounds (see Pie oi rr,. 
was an obvious anterior chest deformitj and scoliosis Sensoii 
clear but belowr chronological age Over the trunk and e\treniiM»!^ 
multiple 1x2 cm cutaneous nodules (see Fig 3). with pigmented 
on his back measuring 1 to 5 cm in diameter There was also ? o®? 
cm mass involving the left cheek (sec Fig 4) He exhibited mark^'d 




GLOMUS JUGULARE TUMORS 
A Report of Seven Cases' ^ 

Charles E Kinne\, M D , 
and 

Olhtir J Thoms, M D , 
Cleveland, O 


Glomus jugulaie tumois ai^ lathei laie lesions aiising 
fiom cells fust identified and desciibed by Stacj' Guild in 
1941,^ situated in tlie adventitia of the 3 ugulai bulb and the 
lamus tjTnpanicus of the glossophaitmgeal nei\e 

Following the fust documented case of this tiimoi lepoited 
by Haiiy Rosenwassei in 1945,= the liteiatuie on this subject 
has piogiessively enlaiged fioni the 18 cases leported by 
the Aimed Foices Institute of Pathologt- in 1951," to a single 
senes of 23 patients documented in 1958 ^ 


This aiticle is to lepoit a senes of seven glomus jugulaie 
tumois accumulated fiom 1947 to 1958 in the office piactice 
of Di C E Kinney 


Case 1 This 43 j ear-old white female is as fust seen in 1945 with a 
fpain All ssTiiptoms Mere referied to the 
mtroQuction of a hairpin into the ear 15 lears prior, following which 
ragments of tissue Mere intermittent^ removed from the ear for about 
one sear Four ^ears latei a blops^ Mas performed and the patient 
received multiple X-rav treatments for three jears Tmo episodes of 
D eeuing were recalled in addition to a fi equent eai discharge 

"os div blood on the canal floor and a pink 
loreu thickened drum which appeared to pulsate Xo true granulations 
re present Hearing was 50 per cent of normal in the left ear 


examinations foi the next two and a-half i ears showed little 
rertflo,- ® change until pain developed, and the drum became 

a radical mastoidectomi Mas performed in 1947 for 

wall nf middle ear, mastoid cavitr and eroding the 

cauterv and Bleeding Mas seveie and Mas controlled bv 


turner ^ postoperative and has no recuirence of the 

ca^ alerter! diagnosis Mas granulation tissue until the second 

c ase aler ted the observeis to the glomus mgulare diagnosis 


TFrom Detroit Otolar>ngological Societ\ March lilog 

Saint Lukes Hospital Cleteland O 
accepted for Publfcatmn^March’l4’'l9|9 Larangoscope Office and 
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concomitant laijmgeal neuiofibioma, selective pituitaiy hypo- 
function and hypoadienalism 

S Pathologic factois, diagnosis and tieatment aie discussed 
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(Von Recklinghausen’s Disease) with Iinolvement of the La^nx Repoit 
of a Case Tin Lvrlxgoscoi'I, 60 193, Feb , 1950 

7 Figi Frediriciv A, and Stvrk, D\md B Neuiofibroma of the 
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1953 
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1955 ’ 
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McGiaw Hill Co , 1958 
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SIXTH INTERNATIONAL CONGRESS ON DISEASES 
OF THE CHEST 

The Sixth International Congiess on Diseases of the Chest 
will be held at the Umveisity of Vienna fiom August 29 to 
Septembei 1, I960 
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SiTa St examination, tbe patient 

bleeding ^ JiJUgPtomj performed whioh resulted in considerable 

bloo^* nearT'^t»°^^ right \ias 89 pei cent of normal There was dry 
red X-rZs^lere nolm°Ji thickened and 

technique, dia|nLedT i,nl!^®“''®^‘^ ^ the Rosen 

complete raSSf ^ ® Jugulare tumor Four dajs later a right 

b'potympanic sDaep^f^^!^'^®v^'’*^' performed for the tumor in the 
jmpanic space and extending to the Eustachian tube 
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Case 2 This 46jeai old female was seen in 1950, complaining of intei 
mittent but incieasing ciicket sounds in the light eai of six months’ 
duiation, and a loss of hearing on that side 

The onh abnoimal finding on complete visual otolaiyngological e\ 
animation ivas a complete paiaUsis of the light vocal coid Pure tone 
an conduction audiometii showed that she had 40 pei cent healing in 
the involved eai, and bone conduction testing showed that this loss was 
mainh of the perceptive t\pe Caloiic vestibulai tests on this side 
showed that theie was hvpo activity of this labyrinth Mastoid and 
occipital view Xiavs of the skull showed nothing abnormal 

It was advised that she be hospitalized foi fiirthei study but she chose 
to go to a large clinic in anothei state Here a diagnosis of piobable 
intiamedullai lesion was made, and she was told that the operative 
moi talitv in such cases w as ovei 90 pei cent 


Two yeais latei and with fuither healing loss, headache, dizziness 
nausea, and vomiting, the patient was admitted to oui hospital Neuio 
logical consultation was secuied and a jugulai foramen tumoi diagnosed 
A suboccipital craniotomy was pei formed, and a glomus jugulare tumor 
W’as lemoved fiom the light ceiebellai pontine angle and jugulai foiamen 
Postopeiatively the course was satisfactoiy, except that one yeai latei 
a ledness of the low’ei aspect of the right drum developed which was 
typical of a glomus jugulare The eai was tieated by irradiation 

This patient is seven vears postoperative and has residual neuiological 
changes as well as evidence of tumor in the middle ear 

Case 3 This 60 yeai old white female w'as seen in 1950 with a chief 
complaint of left eai ache and dischaige From about the age of 33 theie 
had been a lieai ing loss on that side A gi ow th was found in the ear 
two >ears piior to the admission examination, and foi the lecent tliiee 
weeks there was constant aching and discharge 

Auditors acuity was 35 pel cent of normal The eai canal was com 
pletely filled with a laige granular and necrotic polyp sui rounded b\ a 
mucopurulent discharge 

The patient was admitted to the hospital and following lemoval 
of the polyp, the diagnosis of an ulcerated, polypoid adenoma of the 
ceiuminous glands of the ear canal was retained Postoperative visits 
revealed peisisting tumor in the floor of the anterior wall of the eai 
canal, although the drum w'as noimal except for an anteiioi infeiior 
peifoiation Ten months latei a recurrent tumoi of similai diagnosis 
was removed 


Two veais theieaftei there was a severe hemoiihage fiom a smooth 
poljpoid tumoi of the canal which clinicallj was diagnosed a glomus 
jugulare A review of the pieviouslj biopsied matenal proved the diag 
nosis to be correct In 1953 the patient was hospitalized, and a left open 
caiotid arteiiogram showed some filling of the tumor mass, following 
which the external carotid arterv was doubh ligated Poui davs theie 
after a ladical mastoidectomj was performed with modeiate bleeding 
from the tumor extending posteiior to the latei al sinus to the digastiic 
groove, the posteiioi canal wall, the paralabjrinthine cells, and filling 
the middle eai Appioximateh 98 per cent of the tumor was removed 
and the eai packed Tissue examination substantiated the clinical diag 
nosis The eai was iriadiated postoperativeh but eight months later 
required furthei similai treatment because of tumor recuirence 

The patient is now living and without recuiient tumor after six vears 
rncc The chief complaint of this 39 vear old white female was 
continuous buzzing and decieased hearing in the light eai for approxi 
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Fig 3 Photomicrogriph ol tumor composed of nests of compacts 
arranged cells in acinar formation in a richW ^ ascnlarized stroma (H and E 
X300) 


middle ear caviU Tlie patient it as hospitalized and although a left open 
carotid arteriogram failed to delineate the tumor the external carotid 
arterv was doublv ligated The following dav a fiunpano-attico apictonit 
was performed mth little bleeding for a tumor in the mastoid caiitv 
middle ear and Eustachian tube orifice Pathologv reported a glomus 
lugulare 

The patient is living mthout recurrence four vears postoperatn e 

Of considerable interest is this oS i ear-old white female seen 
in 1957 Eighteen months prior to the first Msit a spontaneous left 
facial parali-sis had developed followed in ten months hi considerable 
intermittent pain in and about the left ear A hearing loss of two months 
^s observed bv the patient One month before the visit, the patient 
had severe pulsating pain in the ear and a left ear operation was per¬ 
formed in Europe 

The first examination disclosed marked swelling of the post auricular 
incision and when cleared awai a red granular friable bloodv tissue 
was found X-rav of the chest was normal but the skull showed de- 
truction of the floor of the left posterior and lateial middle cranial 
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ris 2 Photonucrograph of malignant tumor composed of lobulated 
shUts of ...egula. «.th no at- 

tempt at differentiation (H and Iv XoOU) 


The patient aftei foui teais is without etidence of recurrence 

5 This 48 veai old white female complained of decieased heaiina 
fullness and pulsation in the left ear when fust seen m 1955 Nme ^ears 
mioT the patient was tieated foi tinnitus on the left and tluee tears 
5. o hinnst of a giowtli coming out of the drum was leported oc 


pi lor, a biopst of 

granulation tissue 


•anuiation libsuc 

rm loft aiidiORiam disclosed the let el to be 56 pei cent of normal 
-r red ousting masses were found protruding from the postenor junc 
r of ^hrirum and canal wall Tempoial bone X rats were positite for 
tion of the dtum destruction near the antral poition adjacent to the 
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Seveial cases piesented the difficulties encoiinteied in the 
niicioscopic diagnosis of this tiimoi The fust, lemoved eaily 
in the peiiod of lecognition of this entity, was diagnosed an 
endothelioma until the second case alteied the obseiver’s 
opinion Another case biopsied was lepoited as a gianuloma 
until the entile tumoi was lemoved and examined, levealing 
a deep glomus jugulaie tumoi In the two cases in which the 
external caiotid aiteiy was ligated, the bleeding was piesunied 
to be 1 educed by the pioceduie 

These cases piesent the pioblems encoiinteied in early 
diagnosis, as well as the impoi*tance of piompt and adequate 
tieatment, caieful follow-up and the lecognition of the malig¬ 
nant potential of this tumoi When adequately studied, diag¬ 
nosed, and tieated, we believe the piognosis foi these patients 
IS good 
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fossae, as well as the base of the petious poition of the temporal bone and 
mastoid piocess (see Pig 1) A biopsy letuined as undiffeientiated 
malignant tnmoi cells of the eai canal 

A left post-auiiculai exploiation of the mastoid aiea was peifoimed, 
and a paitial lemoval of the tumoi mass accomplished The entire 
mastoid cavity was tilled yvith tumoi which had eioded the tip and 
lateial sinus The aiea w'as packed and closed Micioscopicallv the 
tumoi consisted of lobulated sheets of cells appioximating acinai foinia 
tion Numeious mitotic figuies weie piesent (see Fig 2) The diagnosis 
was glomus jugulaie tumoi, malignant, of the left mastoid legion The 
tumoi was a sliaip comparison to the benign chaiactei usually seen (see 
Pig 3) Iiiadiation theiapy W'as begun, but the tumoi continued to 
mciease in size despite theiapy 

The patient expiied in 1958, 11 months aftei suigeiy, with symptoms 
suggesting rapid mtiacianial invasion This occuiied in noithern Vei 
mont and no autopsy was obtained 

Case 7 This 65 y^eai old white female pi esented hei self with a pain and 
pressuie in the light eai of two months’ duiation Eight y’eais pievioush, 
a sudden dizzy spelt and hearing loss developed and she was mfoimed 
that a blood vessel had broken m the light eai 

The light ear heaiing w'as 20 pei cent of noimal A paitially bleeding, 
fibiotic tumoi was found filling the entire canal to the external meatus 
A seveie hypei tension yvas present 

Biopsy of the mass was leported as a gianuloma pyogenicum and the 
following day the entiie tumor was snared fiom the canal This specimen 
yvas lepoited as a glomus jugulaie tumoi, and the patient yvas tieated 
by 11 radiation latlier than surgeiy, due to hei pooi physical condition 

Tyvo yeais since tieatment with over 5,000 i theie is beginning regiowth 
of the tumoi 

These seven female patients vaiied in age fiom 39 to 65 
yeais, with an aveiage age of 51 yeais This coiiesponds 
well with the incidence of this tumoi in the young and middle 
aged adults A pulsating tinnitus and an eaily conductive 
healing loss weie the most fiequent complaints Othei symp¬ 
toms included otoiihea, bleeding fiom the eai, facial paresis, 
veitigo, innei eai deafness, and headache Symptoms weie 
piesent fiom thiee months to 17 yeais pnoi to the diagnosis 
of the tumoi 

All cases except Case 2 pi esented a tumoi mass in the audi- 
toiy canal oi behind the tympanic membiane In these cases 
the Blown test pioved of consideiable value in the clinical 
diagnosis piioi to biopsy In one case, not heie documented, 
the tumor failed to blanch on positive piessuie with the Siegel 
otoscope, and no mciease in pulsation oi ledness yvas noted 
with negative piessuie Subsequent biopsy diagnosed a 
squamous cell caicmoma 
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It IS the piupose of this lepoit to desciibe geneially the 
time and fiequencj peifoiniances of six siipeiioi esophageal 
speakeis utilizing speech samples of adequate length foi 
'«hich noims foi late, bieathing and fiequency aie alieady 
a\ailable foi noimal oi supeiioi speakeis 

SUBJECTS 

Supeiioi esophageal speakeis weie selected so that any 
geneializations might seive as suitable and attainable goals 
toi those learning to speak Avithout a laiynx An initial 
gioup of 52 satisfactoiy peifoinieis fiom Southern California 
Avas obtained thiough contact AA’ith otolaijmgologists, speech 
theiapists, the Veteians Administiatioii, Tlie Ameiican Can¬ 
cel Society, The Lost Choid Club of Los Angeles, and the Nbaa' 
Voice Club of San Diego The senioi authoi scieened this 
gioup successwely to 23 and ten Eight skilled and ex¬ 
pel lenced judges selected six of the ten peifoimances as best 
on a lating scale of general effectiA eness The Fairbanks 
“RainboAA- Passage”^ A\’as lecoided foi each peifoimei, “as 
though speaking to an audience of 25 people ” 

All of the selected speakeis AAeie males AAuth at least foui 
yeais of expellence AA'ith esophageal speaking Three of the 
speakeis AA-eie expeiienced teacheis of esophageal speech 
There AA'eie excellent female speakeis in the original group, 
but none appeared to match the performance of the male 
subjects AA'ho Aveie finally selected Six judges Aveie requested 
to select female Aoices fiom the male A'oices on the basis of 
recordings alone The complete lack of success on the pait 
of the judges tends to indicate marked similarity in the Amices 
of male and female esophageal speakeis 

Each of the six speakeis per formed at the Irighest leAel of 
esophageal speech, as defined by Wepman, MacGahan, Rickard 
and Sheltom, in other AAmi ds, they spoke A\’ith continuity and 
^thout consciousness of the act of SAA*alloAAnng and eruction 

e speech Avas easily and natuially produced AAuthout ap¬ 
parent thought or effoi-t 


RESULTS 

The ansAA'eis to our four basic questions can be presented 



HOW EFFECTIVELY CAN THE LARYNGECTOMEE 
EXPECT TO SPEAK? 

Norms for Effective Esophageal Speech 

John C Snidecor, Ph D , 

Santa Baibaia, Calif 
and 

E Thayer Curry, Ph D ,t 
Uibana, Ill 


The piesent sources of mateiials ielated to esophageal 
speech have little to offei in the way of direct infoimatron on 
how effectively the laryngectomee may reasonably expect to 
speak The typical laryngectomee is concerned with such vital 
questions legaiding his speech peifoimance as the following 

1 How many woids and syllables can be spoken pei chaige 
of swallowed air’ 


2 How long does it take to swallow a chaige of an’ 

3 What late in words pei minute can be achieved relative 
to noimal speakers’ 


4 What possibilities of pitch level and pitch variety can be 
anticipated foi esophageal speakers’ 


The word frequency will hereafter be used in place of prtc/r 
because we measure frequency, which in turn is perceived as 
pitch By way of example, we hear middle C and the octave 
below it as perceived pitches, but these are represented physr- 
cally as 256 cycles per second and 128 cycles pei second 

The laryngectomee would be benefited by some practical 
normative statistical information about the possibilities he 
could reasonably expect to achieve in successful esophageal 
speaking 


.Professoi of Speech Unl'tislt} of C-ilifornla Santa Barb u a Calif 
essor of Speech Unltersltj of Illinois U.bana 111 

acip‘lerforpt.blTc"aV%rreb" pe Office and 
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2 How long does it take to swallow a chaige of ail ’ Esoph¬ 
ageal speech, despite fieqiient an chaiges, is lelatively effi¬ 
cient and pleasant to lieai In oidei to undei stand how this 
can be tiue, we need to know that the skilled esophageal 
speakeis gulped an in fioni 42 to 80 seconds, mean values 
coiisideied This is unbelievablv lapid “bieathing,” as lapid 
111 fact as most iioimal speakeis bieathe foi speech It should 
be pointed out that supeiioi speakeis usually bieathe only at 
phiase limits The esophageal speakei utilized his an chaige 
foi appioximately one and one-half seconds, dining which time 
he aveiaged 2 8 to 6 3 voids, and so it is obvious that he 
needed an chaiges not only at phiase limits, but also many 
times in between This is contiasted with the noimal speakeis 
who utilized then bieath foi 4 19 seconds and spoke 12 5 
ivoids If lelative time oi woids pei an chaige is taken as a 
nieasuie of efficiency, the noimal speakei was fiom 2| to 3 
times moie efficient than the esophageal speakei 

3 MTiat late in woids pei minute can be achieved lelatne 
to noimal speakeis*^ It is piobably most leasonable to com¬ 
bine the factois of Questions 1 and 2, and to use total woids 
pel minute as a measuie of efficiencv When this was done, 
the aveiage foi the supeiioi esophageal speakeis was 113 
voids pel minute, compaied with a late of 166 voids pei 
minute^ foi the a^elage noimal speakei foi the same leading 
mateiial Consideiing this measuie, the noimal speakei spoke 
only 147 times the late of the esophageal speakei Stated 
anothei wav, the esophageal speakei vas 80 pei cent as lapid 
as the aveiage noimal speakei Although the esophageal 
speakei ivould be judged as "too slov” compaied to noimal 
speakeis, this is of little consequence if his efficiency is 
lelatively satisfactoiv The supeiioi esophageal speakeis did 
pel foi m efficiently with the 300-woid speech samples in the 
piesent study 

Piehmmaiy study indicated that the skilled esophageal 
sp^keis could not speed up then late without saci if icing 
ei ei loudness oi suitable pluasing E\en with the supeiioi 
spea’ei the ability to modify late is seveiely limited by the 
need foi fiequent an chaiges 

-f Vihat possibilities of fiequency le\el and fiequency laii- 
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fiom the data obtained with the six selected speakeis Because 
0 the biief iiatuie of this lepoit, the sensitive electio- 
pneumogiaphjr, and phonophotogiaphic techniques have not 
been desciibed in detail 


1 How many woids (oi syllables) may the laiyngectomee 
expect to speak on each chaige of swallowed an ’ The answei 
to this question must be inteipieted in the light of one fea- 
tuie of the paiticulai expeiimental situation involved m this 
piesent study The supeiioi esophageal speakeis in this 
study weie held to a loudness level suitable foi an audience 
j ^ coiistant check of sound piessuie levels in¬ 

dicated that the speakeis did maintain this level A loweied 
intensity might well have inci eased somewhat the numbei of 
syllables spoken The expeiimental study indicated that 
without exception these supeiioi speakeis took small chaiges 
of an efficiently and unconsciously It should be noted that 
tie noimal supeiioi speakeis while leading the same “Rain¬ 
bow Passage, did not begin to pioduce the syllables pel bieath 
claimed by some esophageal speakeis 


Oui study indicates the mean woids pe. an chaige laiigc 
ftom 2 8 to 63 to. esophageal speakeis, tins should be coni- 
paied with 12 5 mean woids pe. bieath foi no.mal bieathmg 
supeiioi speakeis The esophageal 

speakei was 15 woids (22 syllables) , contiast with this one 
exceptionally supeiioi noimal speakei who, undei idenhral 
conditions, spoke 36 woi ds (50 syllables) The noi mal speakei 
lead aloud with an aveiage of 12 54 woids pei bieath This 
speakei had a wide lange of peifoimance and tended to 
bieathmg phiases of 7 and 14 woids On the othei hand 
the esophageal speakei aveiaged 4 98 woids pei an ch ’ 
and had a much naiiowei lange of peifoimance 


The sjdlabic \ allies found m this study aie somewhat hiel 
than those found by Stetson,' who slated a limitation of fio^^ 
thiee to foul syllables The lowest aveiage value ni tlT 
piesent study was 3 8 syllables and the highest 8 7 syllables 
pel an chaige These values, even when highly efficient 
pel foi malices aie consideied, aie much moie conseivative 
than some infoimation given lecent vide publicity’ 
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uo mole conscious of the “bieathing” function than ^^e^e 
noimal speaheis 

2 The speakeis of this studj’ a%eiaged 5 words (4 98) 
pel ail chaige and peifoimances aveiaged about 120 woids 
pel minute A top limit of 11 to 12 syllables was veiy satis- 
tactoiy, ho^^ever, one speakei did achie%e an extieme lange 
of 22 syllables 

3 The ail chaige \\as gulped in about one-half second, a 
moie lapid peifoimance than that of some noraial speakeis 
inhaling foi an mtia-phiasal bieath pause 

k The mean fiequency (pitch) level is almost exactly one 
lull octave below that of the noimal male speaker 

5 Contiaiy to some lepoits, fiequency (pitch) vaiiability 
IS quite compaiable to that of noimal speech 

6 It is, howevei, veiy doubtful that the average fiequency 
le\el can be laised much, if any, abo\e 66-70 c\cles per second 
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ability can be anticipated foi esophageal speakeis’ The le- 
sults of the expelimental fiequencj'^ analysis indicated that 
the supeiioi esophageal gioiip (foi both the mean and median 
fiequency) was essentially one whole octave lowei than the 
compaiative gioup of supeiioi noimal speakeis This, m 
fact, lepiesents a veiy low pitch and may be identified to the 
eai by stiikmg the second C below middle C on the piano, 
howevei, despite the diffeience in fiequency level the distii- 
bution of fiequency usage showed gieatei vailability foi the 
esophageal speakeis than foi the noimal speakeis The 
standaid deviation values weie 7 0 and 4 3 tones pei second 
Foul of the esophageal speakeis used the highest fiequency 
which was lowei than the median fi equency used by the lowest 
of the supeiioi noimal gioup The total lange of fiequencies 
was 13 2 tones foi the supeiioi esophageal speakeis compaied 
with 10 5 tones foi the supeiioi noimal gioup 

This sti iking and unexpected finding cleaily negates any 
assumption that the esophageal speakei must be monotonous 
in pitch In fact, it suppoits the contention that esophageal 
speakeis can leain to sing simple tunes at a slow pace The 
wide lange of the values m this study possibly could be 
attiibuted to a much longei leading selection and some im- 
piovement in the expei imental equipment It should also be 
pointed out that these fiequency vaiiations aie taking place 
at a veiy low level in the fiequency lange 

CONCLUSIONS 

The authois feel that this studj exploiing the late and 
fiequency chaiacteiistics of supeiioi esophageal speech may 
be useful in establishing lealistic noims foi those who must 
leain to speak in tins unique waj' This study has utilized 
much longei samples of speech than pievious studies, and it is, 
theiefoie, believed that the lesults aie highly leliable foi these 
caiefully selected supeiioi speakeis All m all, the lesults 
aie lathei conseivative, being much moie optimistic foi lea- 
sonably effective speech than eailiei studies based on small 
samples, but fai less optimistic than piedictions foi success 
in lecent populai liteiatuie 

1 The esophageal speakeis spoke idatively easily and weie 
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of the nose is veiy impoitant Sometimes a diagnosis is 
obMous, the nose is externally deviated oi depiessed One 
veiy important point to lemembei, ho\%evei, is that edema, 
especially in childieii, sets in veiy eailv and may fill in any 
defoimitj- This edema -will result in the nose s being smoothly 
swollen when, in fact, it may be depiessed; thus, a false pic- 
tuie may be obtained In adults this edema foims latei and 
may be less maiked 


The budge of the nose and bony vaults aie next palpated 
foi ciepitus One must not make the all too frequent mistake 
of palpating too vigoiously, and causing furthei damage to 
the already splintered bones One must also bear rn mrnd 
that crepitus is not too common in fractured noses, as the 
fragments quickly become well splinted due to the early 
edema formation, therefore, a fracture may be present e\en 
though there is no palpable crepitation 

After the outside of the nose is examined, the inside is 
anesthetized and shrunken with 4 per cent cocaine packs If 
the mucous membrane will not shrink down one must ascei- 
tam whether the swelling is from the medial or lateral nasal 
wall If fionr the medial wall, deviation of the septum and/or 
submucosal hemorrhage with hematoma must be considered 
It must be emphasized that a hematoma of the septum has 
normal mucosal coloring and is not ecclijunotic Lateral 
swelling may be from buckling of the lateral cartilages and/or 
subchondral hemorrhage 

If the mucous membiane does shrink well, tears in the 
mucous membiane are looked for to show the site of the 

fracture or displacement of the septum, lateral cartilage or 
born- walls 


4 studies aie done I strongly beliere that 

ntiielv too much emphasis is placed on an X-ray report of 

doL ^ patient will be told that he 

^ fractured nose because an X-iav did not 
uLS- ’ J’^ais later he imII have to ha^e a ihino- 

RenoW^ resection, due to resultant defoimitr-. 

50 np^p'^f Weiatuie^^ state that on the average oniy 
Pei cent of nasal fractures are seen by X-iav 


THE IMPORTANCE OF NASAL FRACTURES 


Alfred Hurst, M D , 
Boston, Mass 


The impoitance of nasal fiactuies lies in the fact that they 
aie usually thought of as an insignificant type of fiactuie, 
and as such management is commonly on a “hit oi miss” 
basis, yet, ivhen one lealizes that any impelfection in leahgn- 
ment of the nose can be veiy noticeable cosmetically, then it 
IS undeistandable why a little moie thought should be put 
into this subject 

If the histoiy of a patient who piesents himself foi ihino- 
plasty IS gone into, it is my impiession, based on 50 such 
patients, that fully one-thud of them will give a histoiy of 
pievious tiaumatic injuiy to the nose If patients could le- 
membei all the tiaumatic events in then lives, especially in 
eaily childhood, piobably at least one-half of these patients 
would give such a histoiy 


PRESENT DAY MANAGEMENT OP FRACTURED NASAL BONES 

At the piesent time the tieatment of nasal fiactuie is not 
stiessed veiy much iii lesidency tiaming piogiams The usual 
loutine consists of taking X-iays, inseitmg an elevatoi into 
one naies and elevating the nasal bones into a supposedly 
collect position Asch foiceps aie also being used Splinting, 
consisting of adhesive tape oi Wood’s metal ovei dental com¬ 
pound, usually is next applied As will be mentioned latei, 
theie IS a veiy small peicentage of nasal fiactuies that 
should be i educed openly foi bettei lesults 


METHODS OF MAKING AN EARLY DIAGNOSIS 


One of oul fust pioblems is to make an eaily and collect 
diagnosis befoie attempting tieatment If the patient is seen 
eailv befoie edema has developed, inspection of the outside 
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A Simple Fiactiues — 

1 Gieen stick—14 patients 

2 Lineal without displacement—21 patients 

3 Lineal iMth eithei lateial displacement oi depiession—37 
patients 

B Comminuted Open Fiactuies —28 patients 

The ages of the patients langed fiom 3 yeais to 74 yeais, 
howevei, if we divided nasal fractuies into adults and clul- 
dien, using age 16 as a dividing line, we find that 39 of the 
100 patients weie childien Childien had 12 of the gieen- 
stick fiactuies, one of the lineai fiactuies without displace¬ 
ment, 16 of the 37 displaced oi depiessed fiactuies, and 11 of 
the 28 comminuted open fiactuies 

The most common type of nasal fiactuie in adults is the 
one with lateial displacement oi depiession 

RESULTS OP TREATMENT 

To evaluate the lesults of tieatment, the authoi compaied 
the pie-tieatraent X-rays and photogiaphs of patients with 
the post-tieatment X-rays and peisonal clinical examination 
A result was consideied good if the author could find no post¬ 
treatment clinical or X-iay evidence of external oi internal 
nasal defoimity A result was considered improved if^the 
position of the displaced oi depressed bone oi cartilage on 
post-treatment X-iaj^s had changed from that recorded on 
pie-treatraent X-iays, but deformity was still present on 
clinical examination In other words, an improved result 
may still have a resulting defoimity, only this deformity is 
less than would have been if not treated A result was con¬ 
sidered poor if the alignment of the fractured bone or septum 
had not changed in positron when the pre- and post-treatment 
X-rays were compared, and also pre-accident photogi’ophs 
were compaied with the present clinical condition 

The lesults of the tieatment were as follows 

A 14 Greenstick fractures—100 per cent good results 
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At the Massachusetts Eye and Eai Infiimaiy we aie foi- 
tunate, indeed, to have a ladiologist having 36 yeais of ex¬ 
pel lence in eye, eai, nose and tin oat X-iay Duiing this 
time he has developed a technique that I am suie gives much 
bettei than aveiage lesults His technique consists of thiee 
films 1 lateial view with good soft tissue contiast to show 
eithei depression of the doisum of the nose, nasal piocess of 
the fiontal bone, plus any displacement of the bony aich fiom 
befoie backwaids, 2 an exaggeiated Watei’s view to show 
lateial displacement of the bony aich, 3 his own special view 
consisting of a dental film inside the mouth ivith the X-iay 
beam tilting down fiom the top of the head in such a way 
as to miss both the fiontal bone and the teeth, but to include 
the bony nasal aich, and thus pick up the displacement He 
feels that with this technique most bony fiactuies aie seen’" 

CLASSIFICATION OF NASAL FRACTURES 

Foi the puipose of analysis, the 100 cases of nasal fiactuies 
studied by the authoi at the Massachusetts Eye and Eai In- 
fiimaiy have been classified into simple and comminuted, 
with subdivisions modified aftei Beckei ’ 

A gieen stick fiactuie was one in which theie was a bend¬ 
ing of the nasal bones and septum, but no actual tiue fiactuie 

A lineal fiactuie without displacement was a simple 
fiactuie that was in good position and could be tieated suc¬ 
cessfully with little skill and caie Tieatment in all cases 
consisted of ice and pain medication If eithei lateral dis¬ 
placement 01 depiession was piesent, tieatment consisted of 
blunt elevation, with oi without splinting and/oi intianasal 
vaseline gauze packing 

A comminuted open fiactuie was one m which the nasal 
bone was shatteied into multiple pieces and theie was a 
mucosal teai exposing bone Tieatment was the same as foi 
depiessed oi displaced lateial fiactuies 

Using the above classification, the 100 cases could be bioken 
down as follows 
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POSSIBLE FACTORS CONTRIBUTING TO POOR RESULTS 

It IS my own peisonal feeling based on the 21 cases in which 
I did the initial tieatnient, that one of the most impoitant 
factois contiibuting to pool lesults is that posttiamatic 
swelling, bj filling in the depiessions, may obscuie a de- 
foimity that has not been collected, also, while the nose may 
be 1 educed to the collect position, if it is not held in this 
position by splinting theie is a tendency foi it to slip back 
or fall down again Foi man’s' compaiisoii of the aichitectuie 
of the nasal pyiamid to an arch is a veiy good one, for when 
the lateial buttresses and abutmens aie broken, the keystone 
and side walls of the aich will collapse The same thing will 
happen with a fiactuied nose The nasal bones and frontal 
process may be reduced to perfect position, but if there is 
no provision made to give suppoi't artificially either directly 
in the form of an uplift, as with intianasal packing or in¬ 
directly in the form of lateral support to the buttresses or 
ascending piocesses in the form of external nasal splinting, 
01 both, then the nasal pyramid mav collapse or be in imperfect 
position 

The results at the Massachusetts Eye and Ear Infirmary 
beai out tins fact In the type of fracture where support by 
splinting is needed and was not given, we have very poor re¬ 
sults In those cases where we did not need splinting, we 
obtained very good results 

Another factor contributing to some of the poor results 
was the fact that Asch or Walsham forceps were not avail¬ 
able during this two year period for those cases in which there 
wasjpckmg of displaced fragments If one uses merely a 
_bkmt elevatoi, it is very difficult at times to_replace perfectly 
the septum into the gi oove of the vomer, to unlock a displaced 
and depressed ascending process, or to correct overriding 
nasal bones upon the maxilla 

A third reason for our o^^^l poor results, in the author’s 
opinion, IS that no attention has been paid to damage to the 
uppei and lower lateral cartilages, the osseous vault and 
some imes the septum receiving all the attention It should 

e emphasized that, if a hematoma forms around these car til- 
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B 21 Lineai fiactuies without displacement—100 pei cent 
good lesults 

C 2>1 Lineai fiactuies with 

1 Displacement—40 pei cent good lesuIts, 35 pei cent 
impioved lesults, 25 pei cent poor results 

2 Depiession—20 pei cent good lesults, 25 pei cent im¬ 
pioved lesults,, 45 pel cent pooi lesults 

D 28 Comminuted open fiactuies—10 pei cent good lesults, 
20 pel cent impioved lesults, 70 per cent pool lesults 

ANALYSIS OF 100 CASES 

Duiing the two yeais piecedmg December 31, 1957, theie 
were 162 cases of nasal fiactuies treated by residents of the 
Massachusetts Eye and Eai Infiimaiy The author pel son- 
ally examined 100 of these patients at least two months’ post- 
leduction, and he did the initial fiacture leduction in 21 cases 
The 79 remaining cases were treated by seven othei residents 
The time between the accident and the initial treatment varied 
fiom one hour to 52 hours In the majority of patients, the 
treatment consisted of elevating the depressed nasal bones 
with a blunt elevator and replacing the displacement by digital 
pressure toward the midline Asch reduction forceps were 
available only during the last three months of the study (16 
cases) and external and internal splinting was used on only 
20 cases 

It IS interesting to note that a few of the patients were 
told that then fracture was “reduced the best that could be 
done without doing plastic surgery” 

For the purpose of analysis, the 62 cases on which we have 
no follow-up, will be disregarded 

We have no way of evaluating hoiv the nose looked when 
the doctors finished reducing the fiacture, but, after all, the 
patient is not interested in this point, only the final result 
Accordingly, this study evaluated only results from two to 
18 months after reduction 
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Usings Asch foiceps,_the maxillaiy bones may have to be 
iota ted outwaids, aftei vhich the nasal bones oi the naso- 
fiontal piocess may be elevated easily J^f^eial displacement 
can next be collected by imvaid piessuie by Asch foiceps 
on the maxillaiy bones at the base of the nose These pio- 
ceduies may oi may not also coiiect the septum If not, one 
may eithei have to leplace it in the gioove of the vomei bv 
Asch foiceps, oi, undei diiect vision, push the iippei fiag- 
nients into position, using a septal elevatoi thiough a mucosal 
teal Aftei the bony and caitilagmous defoiniities aie le- 
ahgned, the nose should be packed inteinally along both sides 
of the septum eithei with half-inch vaseline gauze stiips oi 
half-inch gauze stiips soaked with cod hvei oil The cod livei 
oil 1 educes odoi and also makes lemoval much easiei by 
pi eventing adhesneness to the nasal mucosa such as vaseline 
gauze tends to piodiice External splinting to pi event “widen¬ 
ing” of the nose djue to spieading of the ascending piocesses 
is next applied, using dental compound ovei the doisum and 
also ovei the bony aich It is impoitant not to get the com¬ 
pound too pliable by using watei that is too hot and also to 
have the compound “set” q uickl y by apply ing ice cubes diiectly 
on t he compound t^'liile “setting,” constant digital piessuie 
inwaid mi^t be applied bilateially in oidei that the compound 
Will not lelax and thus lose its splinting effect If we do 
not splint the fiactuied nasal aich, it may tend to leveit to 
its displaced position, theiefoie, the collected position should 
be maintained by internal packing foi five to seven days, and 
bv external splinting foi about ten days 

This bungs us now to the veiy impoitant subject of when 
to do an open i eduction It is my own peisonal feeling that 
one should be as conseivative as it is piactically possible 
Natuially, all simple bony fiactuies can be tieated by closed 
1 eduction, pioviding accuiate diagnosis by inspection and 
X-iaj IS done befoiehand If theie aie any teais in the mu¬ 
cosa, a small piobe should be insexted and palpation should 
e earned out in oidei to asceitain whethei theie is any 
exposed bone If bone is palpated, then the oiiginal mucosal 
eai s ould be enlaiged with a blade to obtain a good ex¬ 
pos me, so that a piecise i eduction undei diiect vision can be 
accomplished Hematomas oi effusions of the caitilagmous 
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ages and is not collected, it will lead to cuiling and fibiosis 
with lesulting defoimity 

SUGGESTED METHOD OF TREATMENT 

Theie is nothing new that can be added to the tieatment of 
fiactuied nasal bones that has not been wiitten in the hteia- 
tuie many times by many authois ^ -’•* The piime lequisite, 
howevei, is a woiking knowledge of the anatomy and i elation- 
ships of the bony aich and caitilaginous stiuctiiies, including 
the septum 

Seveial points in the anatomy of the bony aich aie im- 
poitant enough to be mentioned heie Fust of all, the nasal 
pait of the fiontal bone extends downward behind and be¬ 
neath the nasal bones and thus adds stiength and suppoit to 
the bony aich It follows that a fiactuie which involves the 
nasal poition of the fiontal bone will lequiie moie uplift 
and suppoit to pi event posti eduction depiession of the budge 
than a fiactuie that does not While this type of fiactuie 
initially may be i educed quite easily, only with piopei packing 
and splinting will posti eduction depiession be pi evented 

Second, the lateial cai Wages extend upwaids on the mnei 
suiface of the nasal bones and aie intimately fused with them, 
the clinical significance of this being that the lateial caitilages 
paiticipate in displacement of the nasal bones and aie laiely 
detached fiom them duiing tiauma, thus, any damage to 
them, such as laceiations oi hematomas, must also be collected 
by sutuiing, evacuation, etc 

One must keep in mind also, that while the nasal bones 
heal by bony union without scai conti action, the nasal cai- 
tilages do not They heal by an ingi owth of connective tissue 
and not by caitilaginous union Caitilage may also cuil and 
buckle fiom oiganization of mflammatoiy exudate, oi chion- 
diitis may set m and undeigo calcaieous degeneiation with 
lesulting cosmetic defoimity 

Aftei going thiough the pieviously outlined diagnostic 
steps, eaily evacuation of effusions and hematomas must be 
earned out to pi event caitilaginous damage All locked 
fragments should be unlocked befoie any elevation takes place 
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X-iays aie used onlj" to confiim the clinical diagnosis and 
as a peimanent lecoid of the case 

Relatively uncomplicated fractuies in childien may be re¬ 
duced in the emeigency ivaid, and hospitalization is not neces- 
saiy A short geneial anesthesia lather than local is pie- 
feiied for childien A thin layei of cotton moistened in 4 
pel cent cocaine and vaseline and snapped aiound a peiiostial 
elevatoi is intioduced into the naies beneath the depiessed 
bone, and the nasal aich is elevated The displaced bone is 
then leplaced to its oiigmal position by digital piessuie I 
have found that it is necessaiy to maintain the collected 
position bj- means of lateial splints as with adults, otheiwise 
the bones tend to ievei*t to their pieviouslv displaced position 


SUMMARY 

In 100 cases of nasal fiactuies seen at the Massachusetts 
Eye and Ear Infiimaiy, the post i eduction cosmetic lesiilts 
weie not so good when the fiactuie was of the comminuted 
open type as thej’ weie with gieenstick, oi lineai fiactuies 
with 01 -without displacement oi depiession The leason foi 
this pool lesult IS thought to be due to poor post-i eduction 
splinting and packing The liteiatuie is leviewed paitially 
and a composite method foi diagnosis and ti eatment pi esented 
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stiuctuies (septum oi uppei and lowei lateial caitilages) 
must be evacuated by incision lathei than needle aspiiation, 
which will fail most of the time because paitially clotted 
blood may be piesent that could block the aspiiating needle 
Open leduction should be used if old associated fiactuies aie 
piesent, oi if any othei pievious defect, such as a hump that 
the patient may want collected, is piesent 

NASAL INJURIES IN CHILDREN 

Childien piesent a special pioblem as fai as nasal injuiies 
aie concerned, because the anatomy of both the osseous and 
caitilaginous stiuctuies of the nose is different Theie is 
less ossification and calcification of the nasal, vomei, and 
ethmoid bones which usually lesults in a bending oi gieen- 
stick fiactuie lathei than a complete thiough-and-thiough 
bleak, theiefoie, the valuable sign of ciepitation may not be 
piesent It follows, also, that less foice is needed to pioduce 
the fiactuie in childien The cartilaginous stiuctuies of the 
nose not only aie softei and cuil easiei, but they seem to 
foim moie scai tissue leading to a deformity that inci eases 
as the child glows 

When a child piesents himself with a nasal injuiy, eaily 
1 eduction is veiy important because edema sets in veiy quickly 
and may obscuie the pictuie by filling in the defects The 
nose then may have a falsely smooth appeal ance If edema 
IS alieady piesent when the child fust piesents himself, it 
IS veiy haid to deteimine the exact status of the injuiy with¬ 
out fust decieasing the swelling I believe that it is a mis¬ 
take to tell the paients to apply ice foi thiee oi four days 
while we wait foi the swelling to go down Instead, inject 
the swollen tissue, using a 25 gauge needle, with 1 to 2 cc of 
hyaluionidase to ieduce swelling Aftei injection of the 
swollen tissue, the inside of the nose is spiayed with 1 pei 
cent ephediine sulfate, lepeated thiee times, and then packed 
with long fibei cotton stiips that have been dipped in the 
same solution and then wiung out Aftei a wait of five min¬ 
utes, the packs aie lemoved, and inspection of the inside of 
the nose is earned out, looking foi teais in the mucosa, open 
fiactuies, 01 dislocation of cartilaginous stiuctuies 
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In patients in whom the mastoid cavity heals, pioblems 
exist because of the pi esence of the mastoid bowl Infections 
of the lining of the canty may lesiilt The patient should not 
get watei in the mastoid cavity, since infection can occui 
fiom this This elniinates swimming In childien, especially, 
the caie of a modified ladical oi ladical mastoidectomy is a 
choie A child will not toleiate too much in the way of post- 
opeiative caie Once the child has been subjected to a session 
of ciiiettage, with its attendant pain and bleeding, he will 
laiely coopeiate in fuithei tieatment 

It, theiefoie, occui led to us that since the cavitj' tends to 
close, and since we ha\e been tiying to devise vaiioiis tech¬ 
niques to make the caiity small oi to obhteiate the cavity, 
why should ve toleiate the ladical mastoid bowl at alP It is 
lecommeiided, theiefoie, that lathei than do an endaiiial 
01 postaui iculai ladical mastoidectomy, which leaves a wide 
open mastoid cavity exposed to the oiitei woild, we should 
caiiy out a piocediiie which we call the anteiioi-posteiioi 
technique The posteiioi pait lefeis to a classical postamicu- 
lai mastoidectomy and the anteiioi to the exploiation of the 
middle eai with an eai speculum and the opeiating micio- 
scope In tins way, theie would be no mastoid cavity to caie 
foi, and one "ftould not woiiy about the pioblem of gianiilation 
tissue and atiesia A numbei of patients have been opeiated 
upon in this mannei nith veiy good lesults It is foi this 
leason, that we piesent the piehminaiy lepoit on this tech¬ 
nique No special claim is made foi oiiginality, except that 
we have combined techniques well known to us, in one opeia- 
tion, and thus avoid some of the distiessing pioblems that 
occui in the classical endauial mastoid opeiations 

The opeiation is peifoimed undei endotiachial geneial 
anesthesia The mastoid poition can be done fust, oi the 
middle eai poition fust and the mastoidectomy last The 
patient is piepaied in the usual mannei The haii fiom the 
postaui iculai aiea is shaved foi a small distance The usual 
post-aui iculai incision is made and the mastoid coitex exposed 
this pioceduie can be earned out, using the light fiom the 

laped Zeiss micioscope foi illumination and magnification 
^md foi completing the vaiious steps of the opeiation The 
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The suigical tieatmeiit of chionic mastoiditis with choles¬ 
teatoma has been a gieat pioblem since the eailiest days of 
otology Evei since the fust opeiations weie desciibed, 
ladical mastoid suigeiy has lemained lelatively unchanged 
In the postopeiative peiiod, oiii pioblems of healing begin 
The newly cieated ladical mastoid cavity tends to fill with 
gianulation tissue lequiiing constant ciuettage m an effoit to 
keep this exubeiant gianulation tissue undei contiol The 
gianulation tissue often becomes infected Many methods 
have been tiled to cleai oi contiol the gianulation tissue in an 
attempt to promote healing These include X-iay theiapy, the 
use of caustic solutions of silvei nitiate and tiichloiacetic acid, 
curettage, and excision Eventually, a fibioma may foim, 
which completely fills and occludes the mastoid cavity Atie- 
sia of the external auditor y canal may accompany the filling 
of the mastoid cavity Secondaiy opeiations to excise the 
fibious tissue often become necessary, and secondaiy skin 
giafting may be needed Numerous methods to contiol the 
size of the mastoid bowl and to hasten its healing have been 
suggested, including the use of fat giafts, cartilage grafts, 
bone giafts from the tibia, cancellous bone from the illium, 
muscle flaps, and plastic mateiial of vaiious sorts These 
agents were all tried in an attempt to contiol the size of the 
mastoid cavity During the 1930’s an extensive bibliogiaphy 
was built up on methods of obliteiating the mastoid cavity 
This contains articles too numeious to lecoid 
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Fig 1 First postoperatu e dressing: Note presence of plastic lube in 
upper angle of iivound This allows a projection of the tube out of the 
dressing so that the nurses or residents can introduce appropriate anti¬ 
biotic solution 

can be cleansed of infection, giannlation tissue, and cholestea¬ 
toma The tjmpanic peifoiation is handled by cleansing the 
edge of the peifoiation and lemoving the infected giannlation 
tissue Any lemaining polvpi oi giannlation tissue can be 
lemoied with a small "punch and ciiiette Usually, theie is a 
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mastoidectomy is earned out with cutting buis and cuiettes 
When the mastoidectomy has been completed, the additus is 
widened and the epitympanic space exposed The .incus-and 
..malleus aie then skeletonized and cleansed of all diseased 
jiiembiane Any cholesteatoma, gianulation, and scai tissue 
IS lemoved fiom the ossicles, the epitympanum, and some of 
the tympanic cavity below the incus When this poition of 
the opeiation is completed, the posteiioi canal wall is thinned 
but not lemoved A budge of bone is allowed to lemain ovei 
the auditory ossicles to piotect the incus and malleus If the 
ossicles aie diseased oi paitially neciotic, tlm incus and head 
of the malleus may be removed This poition of the opeiation 
IS done undei 16X magnification By this appioach, the 
uppei poition of the epitympanic lecess well into the middle 
eai, can be exploied A small No 190 plastic tube (see Fig 
1) IS put into the attic legion and sutuied to the uppei angle 
of the wound A No 8 lubbei cathetei is placed in the lowei 
poition of the wound and sutuied to the lowei end of the 
wound A small piece of tape is placed aiound the uppei 
cathetei so that it cannot slip into the mastoid cavity The 
post-auiiculai wound is then closed with inteiiupted silk 
sutuies in the classical mannei 

The opeiation is then switched to the middle eai, and is 
done undei lOX to 16X magrmfication The canal walls aie 
injected, and thiough the eai speculum a Shea tiiangulai 
incision IS made This incision can be extended anteiioily, 
both supeiioily and infeiioily to expose the entiie hypotym- 
panum The middle eai is then inspected Cholesteatoma 
matiix and gianulation tissue is lemoved as well as the os¬ 
sicles, should they be diseased Piactically all of the middle 
eai can be visualized in this mannei The stapes is exposed 
and fieed of scai tissue and gianulation tissue If the os- 
siculai chain is intact, the dium is allowed to fall back in the 
usual mannei If the ossicles have been lemoved, a small 
piece of No 90 plastic tubing is fitted as a couplet ovei the 
head of the stapes The posteiioi supeiioi aiea of the middle 
eai cavity is also caiefully cleansed, and all of the diseased 
tissue IS lenioved fai posteiioilj. and supeiioily until we meet 
the place wheie the debiidement was stopped on the mastoid 
side of the opeiation, thus, the entiie attic and middle eai 
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and mampulatn e pioceduies is cut to a minimum, -which is 
pleasing to both patient and otologist 

SUMMARY 

A piehminaiy lepoit of a suigical technique is piesented 
We have called this the Anteiioi-Posteiior Technique This 
includes peifoiming a post-auiiciilai complete mastoidectomy 
to eliminate the mastoid disease and an opeiation thiough an 
eai speculum and the opeiating micioscope to eliminate middle 
eai pathologi,- This technique offeis lapid healing with a 
div eai, -vi'ithout the disability of an open mastoid cavitv, 
gianulation tissue, diainage, and long pi oti acted healing 
Theie is minimal postopeiative caie The mastoid caMty 
wants to heal and close, theiefoie, we let natuie take ovei 
The middle eai can be handled bj’- the appioach thiough the 
eai speculum and with the use of the opeiating micioscope 
This makes foi lapid healing and is known to all otologists 
Vaiiations of this technique can be applied to include myiingo- 
plasty and tjTiipanoplasty, with giaftmg and plastic pios- 
thesis A diy eai with an impiovement in heaiing lesults 

Beuiy Building 


THE MOUNT SINAI HOSPITAL 

An intensive Postgiaduate Couise in Rhinoplasty, Recon- 
stiuctive Suigeiy of the Nasal Septum and Otoplasty will be 
given July 16, 1960, thiough July 29, 1960, bv Di* living B 
oldman and staff at the Mount Sinai Hospital in affiliation 
With Columbia Univeisity 

Candidates foi the couise should apply to Registiai for 
Postpaduate Medical Instiuction, The Mount Smai Hospital, 
otli A%enue and 100th Stieet, New Yoik 29, N Y 
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fair amount of bleeding, when the incision is fust made and 
the middle eai enteied, but as the diseased membrane is le- 
moved, the bleeding stops This can be conti oiled by small 
gelfoam sponges soaked in epinephiine 1 1000 solution oi in 
thiombin topical solution Aftei this portion of the opeiation 
IS completed, the dium and skin flap aie eased back into place 
and held with small pieces of gelfoam packing 

In the postopeiative peiiod. Neomycin oi othei appiopiiate 
antibiotic solution is intioduced into the plastic tube in the 
uppex angle of the wound This tube is allowed to pioject 
fxom the diessiiig The solution is put in thi’ee to four times 
daily while the patient is hospitalized The tube is allowed to 
lemain in place foi many weeks, if necessaiy, and can be 
CO vexed with a small diessing The dxainage tube, which is 
in the lowei angle of the wound, is lemoved on the fifth to 
seventh day The tube in the uppei angle of the wound is 
allowed to xemain until the eax becomes diy, since this can 
be used to iiitioduce antibiotic solution ox to iixigate the 
middle eai The tube can be seen m the attic legion when 
the dium is inspected thxough a speculum As the eax cleais 
up, the pexfoxation in the dium can be seen to close with a 
layex of scax tissue 

This opeiation has been done on patients with cholesteatoma 
and attic pexfoiations The peifoiation is not closed, but 
when the middle eax becomes dxy, it usually seals and heals 
Itself with the foimation of scax tissue When the peifoia¬ 
tion heals, if theie is an intact ossiculai chain, the heaiing is 
usually at a high level If the ossicles have been xemoved 
and a plastic tube is placed on the stapes, a myiingostapedo- 
pexy IS pxoduced and a good heaiing level xesults This same 
opeiation can be earned out when a laxgei pexfoxation is 
piesent ox even when moxe of the middle eax has been de- 
stioyed The opeiation can be completed by use of a skin 
giaft 01 myi ingoplasty ovex the pxomontoiy, ox a myiingo- 
plasty-tympaiioplasty can be done at a latei date when the 
ear is diy 

In 0111 patients, healing was veiy lapid and occuiied in 
fxom two to foux weeks The numbei of postopeiative visits 
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occuiied o\ei the distiibution of the auiiculo-tempoial iieive 
The condition has often been called Fiey’s syndiome oi the 
aiiiiculo-tempoial syndiome In 19S2, two patients with this 
svndiome weie lepoited bv Peter Bassoe"' of Chicago One 
patient had a mixed tumoi lemoved, and the othei followed 
diainage of siiigical pai otitis 

In 1948 Fieedbeig, et alcollected onlv 35 cases fiom the 
hteiatuie, howe\ei, due to the gieat inciease in the niimbei 
of paiotid opeiations being done, many moie cases have been 
lepoited in the past few veais 


Recently, mteiest in the subject has been lenev ed by Laage- 
Hellman of Gothenberg, Sweden, and bv Glaistei, et al, of 
Middlesex Hospital, London 

Laage-Hellman imestigated 123 patients who had undei- 
gone conseivative paiotidectomy He employed the Minoi 
Staich-Iodine test to study sweating The face and uppei 
neck aie painted with a solution of iodine, castoi oil and al¬ 
cohol, and staich powdei is spiaved tlnnly o\ei the aiea The 
patient sucks on a lemon slice Each functioning sweat gland 
is seen as a blue spot which may coalesce (see Figs 1 and 2). 
In 1 espouse to a duect mquuy, 76 of the 132 (62 per cent) 
patients lephed that thev had svmptoms on eating Twent.v- 
seien leported both sweating and flushing, 32 had sweating 
only, and 17 had only flushing, howe\ei, when he examined 
le patients and used the staich iodine test, he could demon- 
stiate gustatoiy sweating in all 123 cases Ten showed 
sweating alone, and thiee showed flushing alone The sweat- 
me, vas most fiequently found ovei the distiibution of both 
tiie auiiculo-tempoial and the gieat auiiculai neiwes Some- 
inies on j the auiiculo-tempoial was involved and laielv onlv 
svmntn^n only 16 cases (13 pei cent) weie 

ciiidL enough to embaiiass the patient He coii- 

abouf « the eon^ijtjoii is an invaiiable sequel of suigeiv 

seveie euen^^ioccasionally aie svmptoms 
tlieianv to distuib the patient sufficientlv to lequiie 
and Flushmg^(G s'f f "''ndiome Gustatoiy Sweating 

In 19 d 8 Laage-Hellman'= found an mteival of fi\e weeks to 



GUSTATORY SWEATING AND FLUSHING 
The Auriculo-Temporal Syndrome—Frey’s Syndrome 


William Garth Hemenway, 
Chicago, Ill 


That sweating and flushing of the cheek may occui aftei 
parotid suigeiy, injiiiy, oi infection has been lecognized foi 
many yeais As the phenomenon has not been lepoited in 
lecent American liteiatuie it appeals that many physicians 
aie unaware of the condition Patients piesenting these 
symptoms may be misdiagnosed, subjected to needless investi¬ 
gation and consultation, and labelled as psychoneuiotic As 
the frequency of parotid operations has increased duiing the 
last decade more cases are being seen 

A few weeks oi months aftei an injury, operation oi in¬ 
fection in the region of the parotid gland, the patient may 
notice that an area on the side of his face anterior to the ear 
begins to flush and sweat when he eats Certain foods, such 
as lemon and apples are more prone to elicit the symptoms 
than others Lithei sweating or flushing may come on fust, 
and occasionally one may be present without the other Symp¬ 
toms vary considerably m seventy, and the condition persists 
indefinitely 


r 


This paper will review some of the literature, present two 
ecent cases and suggest a possible satisfactory treatment 


Duphenix* is credited with reporting the fust case in 1757 
Symptoms developed following drainage of a parotid abscess 
In 1853 Baillaigei= reported a bilateral case after parotid 
infection Weber’’ desciibed a case followimr surminnfinn nf 
the parotid lymph nodes Lucie Fiey,< of Poland, reported a 
case in 1923 The patient had sustained a bull4 wound m 
the parotid area and later developed typhus and typhoid fever 
She was the fust to obseive that the sweating and flushing 


• riom the Section of Otolai > ngoloq:^ of The T nl\prslt^ of ChinKo 

to°puhirc'luon *" n«^o.oopc Office and 
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occuiied ovei the distiibution of the auiiculo-tempoial neive 
The condition has often been called Fiey’s syndiome oi the 
auiiculo-tempoial sj’^ndiome In 1932, two patients with this 
sjoidiome weie lepoited by Petei Bassoe= of Chicago One 
patient had a mixed tumoi lemoved, and the othei followed 
diainage of suigical pai otitis 


In 1948 Fieedbeig, et alcollected only 35 cases fiom the 
liteiatuie, howevei, due to the gieat inciease in the numbei 
ot paiotid opeiations being done, many moie cases have been 
lepoited in the past few yeais 


Recently, inteiest in the subject has been lenewed by Laage- 
Hellman of Gothenbeig, Sweden, and by Glaistei, et al, of 
Middlesex Hospital, London 

Laage-Hellman investigated 123 patients who had undei- 
gone conseivative paiotidectomy He employed the Minoi 
btaich'Iodine test to study sweating The face and uppei 
neck aie painted with a solution of iodine, castoi oil and al¬ 
cohol, and staich powdei is spiayed thinly over the aiea The 
patient sucks on a lemon slice Each functioning sweat gland 
IS seen as a blue spot ivhich may coalesce (see Figs 1 and 2) 
In 1 espouse to a diiect inquiiy, 76 of the 132 (62 pei cent) 
patients leplied that they had sjTnptoms on eating Twenty- 
seven leported both sweating and flushing, 32 had sweating 
ony, and 17 had only flushing, howevei, vhen he examined 
e patients and used the staich iodine test, he could demon- 
stiate gustatoiy sweating in all 123 cases Ten showed 
sweating alone, and thiee shoved flushing alone The sweat¬ 
ing was most fiequently found ovei the distiibution of both 
e auiiculo-tempoial and the gieat auiiculai neiwes Some¬ 
th J auiiculo-tempoial ivas involved and laiely only 
svmSo^^ aunculai In only 16 cases (13 pei cent) veie 

embaiiass the patient He con- 
about tb ^ ^f^ition is an invaiiable sequel of suigeiv 

occasionally aie symptoms 
theiaL nfu f sufficiently to lequiie 

and Flushmg (G s'^)” ^^'^diome Gustatoiy Sweating 

In 19 d8 Laage-Hellman' found an inteival of five weeks to 
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ViK 1 Cise 1 S^'eating: o^or the ibution of the auriculo-temporal 

and gioat auiiculai nei\es when the patient ib chewing a lemon The sKin 
has been painted with iodine solution and spiajed with starch 


one yeai between suigeiy and the onset of symptoms in 58 
cases He points out that this latent peiiod stiongly favois 
the theoiy of misdiiected paiasympathic neive legeneiation 
as an explanation foi the sweating and flushing 
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Tieatment is discussed by Laage-Hellman" iii anothei leceiit 
publication Cutting the auiiculo-tempoial would abolish the 
condition, but this is difficult to peifoim in an opeiated field 
and may be followed by legeneiation and lecuiience The 
otic ganglion is inaccessible to suigeiy Injection ith alcohol 
would lesult in mandibulai nei\e anesthesia foi seveial 



- S^^ eating: o\er the di’^tribution of the am iculo-temporal 

anesthesr\”^^ '"as abolished injecting: the otic f^angrlion ith local 


months, \\hich Mould piobably be moie uncomfoitable than 
CSF Intiacianial diMsion of the glossophaijoigeal neive 
lias been effective but is too extensive a pioceduie foi such a 
benign condition X-iay theiapj'- is effective in dosages suf- 
icient to destioy the siveat glands This takes about 5000 -? 
^Inch seems too much X-iay to use on a benign piocess 
J stemic antichohnei gic di ugs have not pi oven pi actical, due 
0 seveie systemic effects He lecommends 3 pei cent Scopo- 
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lamine Hydiobiomide cieam applied locally to the involved 
aiea eveiy few days This satisfactoiily contiols symptoms 
in most patients 

Glaistei, Heainshaw, Heffion Pick and Patey'" state that 
sweating is the impoitant featuie which may oi may not be 
accompanied by flushing Two patients with the syndiome 
weie very thoioughly investigated Sweating was obseived 
and lecoided by a method described by Thomson and Sugai- 
man ” Anesthesia of the mouth i educed but did not abolish 
the sweating Local injection of atropine pi evented the 
sweating fiom appealing Blocking the auiiculo-tempoial 
neive with a local anesthetic stopped the sweating as did 
injection of the otic ganglion No effect was obtained aftei 
blocking the sympathetic at the superioi cervical ganglion 
The authois conclude that the only satisfactoiy explanation 
lor the phenomenon is abeiiant paiasympathic neive le- 
geneiation 


CASE REPORTS 


Case 1 J Z, 651219 In April, 1956, this 41>eai old white female had 
undergone a subtotal pai otidectomj for a mixed tumor of the right paio 
tid The postoperative period was uneventful Eighteen months later 
she stated that hei right cheek began to flush and “the gland began to 
leak” ivhen she was eating Examination levealed a veil healed incision, 
normal facial movements and no evidence of lecurrent tumoi Upon 
eating an apple typical flushing and profuse sweating wei e obsei ved 
The btai ch iodine test (see Eig 1) showed sweating distiibuted ovei the 
area ot skin supplied by the auriculotemporal and great auiiculai nerves 
On learning that the condition was not sei lous the patient did not want 
any treatment 


Cast 2 AS, 70S755 This 41jeai old housewife vas seen at the Uni 
\ersiti of Chicago Clinic on Julj 15 1958, by Di Dwight Clark Two 
and one half years previously she had undergone subtotal parotidectomj 
elsevhere for a chronic parotid infection Since the opeiation she com 
plained of severe inteimiltent pain and recurrent swelling about the 
paiotid area Sometime later she noted sweating and flushing of the 
right cheek A diagnosis of Frey’s syndrome was made and the natient 
was admitted to the hospital for study The Staich iodine test fserPie 
1) leyealed gustatory syveating over the distiibution of the aunculo 
temporal nerye and flushing of the skin y\as noted over the same area 
A neurological consultant found no organic basis foi the pain and con 
sideied It to be functional There was no eyidcnce of syvelUng about the 
operatiye site at any time while she was undei our observation Novo 
came injection of the right otic ganglion by Di S Mulian tempoianU 
abolished the phenomenon Sectioning of Jacobsons nerye in the middle 
ear yyas adyised but was lefused by the patient middle 
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DISCUSSION 

Recent studies have conflimed the thesis that the sweating 
and flushing weie due to abeiiant legeneiation of paiasjTii- 
pathic neive fibeis vliich weie inteiiupted at suigeiy Paia- 
sjTnpathic secietoiy fibeis to the paiotid gland'- oiigiiiate 
in the infei 101 salivaiy nucleus in the medulla They leave 
the biain with the glossophaij-ngeal neive and enter the mid¬ 
dle eai as Jacobson’s neive, which emeiges on the loof of the 
petious pyiamid as the lessei supeificial petiosal nerve Tliej’’ 
enter the infiatempoial fossa via the cannaliculus innoniinatus 
01 the f 01 amen ovale The fibeis synapse with ganglion cells 
in the otic ganglion which is just below the base of the skull, 
medial to the mandibulai neive The post ganglionic fibeis 
leach the parotid via the auiiculo-tempoial neive, winch also 
contains sensoiy fibeis to the skin and sympatliic fibeis to the 
sweat glands and blood vessels of the skin 

Aftei the auiiculo-tempoial neive has been cut the paia- 
sjmpathic fibeis legeneiate along sjunpathetic pathwaj'^s in 
the auiiculo-tempoial neive and sometimes in the gieat auiicu- 
lai neive Aftei a latent peiiod of between five weeks and 
one yeai the noimally sympathetic inneivated sweat glands 
and blood vessels of the skin acquiie a pai asympathic nerve 
supply Thus, when the patient eats he gets a leflex flushing 
and sweating instead of a leflex stimulation of paiotid sali- 
vaiy flow 

Most cases aie veiy mild and lequiie no theiapy If 
sjTnptoms aie seveie enough to wan ant tieatment, 3 pei cent 
Scopolamine cieam applied locally as lecommended by Laage- 
Hellman® seems to be effective I would suggest sectioning 
Jacobson’s neive in the middle eai as a safe effective tieat¬ 
ment The opeiation was desciibed by Lempert'® seveial 
jears ago as a tieatment foi tinnitus annum Plugging the 
bonj canal fiom winch the neive emeiges would effectively 
pi event legeneiation, although pieganghonic paiasjmipathic 
1 eis do not legeneiate as easilj”^ as post ganglionic fibeis 

vpeiiments aie now undeiwaj- in oui laboratoiies to detei- 

uime the effect of sectioning Jacobson’s neive'® on paiotid 
secietion 
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SUMMARY 

Recent excellent woik on Gustatoiy Sweating and Flushing 
IS leviewed 

Two illustiative cases aftei subtotal paiotidectomy aie pie- 
sented Sectioning Jacobson’s neive on the piomontoiy is 
teasible and should give peimanent lelief 
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Labyiinthectomy 

Teience Cawthoine, FRCS 

The Linking Latent Cholesteatoma 
Victor Goodhill, M D 



ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 


President Dr Alberto Gallo 
First Secretary Dr Alfredo Martinelli 
Second Secretary Dr Guedes de Melo Neto 
Librarian-Treasurer Dr L de Souza Qiieiroz 

Editors for the Archives of the Societi Dr Antonio de Almeida, Dr 
Gabriel Porto, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Queiedo, 15 Calle Oriente No 5 
First Vice-Presidente Dr Hdctor Cruz, 3a Avenida Sur No 72 
Second Vice-Presidente Dr Josd Luis Escamilla, 5a Calle Poniente 
No 48 

Secretario-Tesorero Dr Horace Polanco, 13 Calle Poniente No 9-D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

■Yice-Presidente Dr Luis Sune Medan 

Secretano Dr Jorge Perello, 319 Proienza, Barcelona. 

■Vice-Secretano Dr A PinarL 
Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr IValter E Loch, 1039 No Calvert St, Baltimore, Md 
Seoretarv-Treasurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K. Segre 
Vice-Presidente Dr A P Belou 
Secretano Dr S A Aranz 
Pro-Secretario Dr J M Tato 
Tesorero Dr F Games 
ProTesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Gordon H Francis, 925 W Georgia SL, Vancouier B C 
Secretarj Dr Donald M MacRae 324 Spring Garden Road Halifax, 
Noia Scotia, 

Jasper Park Lodge Jasper National Park Alberta, June 1012, 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

Resident Dr William F Hubble, Decatur, 111 

^ Charles D Sneller, Peoria, 111 
Spnngfield, ni 

^ ^ ^ ® Porter, Urbana, ni 

cretary-Treasurer Dr Clarence A Fleischli Springfield, Ill 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Paul H Hohnger, Chicago, Ill 
Vice-Chairman Dr Lawrence R Boies, Minneapolis, Minn 
Secretary Dr Walter E Heck, San Francisco, Calif 
Representative to Scientific Exhibit Dr Walter H Maloney, Cleveland, 
Ohio 

Section Delegate Dr Gordon P Harkness, Davenport, la 
Alternate Delegate Dr Dean M Lierle, Iowa City, la 
Meeting Miami Beach, Fla, June 13-17, 1960 

AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr R C Martin, 384 Post St, San Francisco 8, Calif 
Secretary Dr Lawrence R Boies, University Hospitals, Minneapolis 14, 
Minn 

Meeting Deauville Hotel, Miami Beach, Fla, March 13 14, 1960 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice-President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts 
burgh. Pa 

Secretary Dr Louis Joel Peit, 66 Park Ave, New York 16, N Y 

Treasurer Dr Arnold L Caron, 36 Pleasant St, Worchester, Mass 

AMERICAN RHINOLOGIC SOCIETY 

President Dr Roland M Loring, 25 E Washington St, Chicago, Ill 

Secretarj Dr Robert M Hansen, 1735 N VTieeler Ave, Portland 17, 

Ore 

Annual Clinical Session Chicago Ill (Definite time and place to be 
announced later) 

Annual Meeting Octobei 1 i960, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 
President Dr John J Conle> New Yoik, N Y 
Vice-President Dr Joseph H Ogura, St Louis, Mo 
Treasurer Dr F Johnson Putney, Philadelphia, Pa 
Secretai-y Dr George A Sisson Syracuse, N Y 
Annual Meeting Palmei House Chicago, Ill October 1 i960 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 
President Dr Oscar J Becker, Chicago, III 
Vice President Dr Sam H Sanders, Memphis, Tenn 
Treasurer Dr Joseph C Micell, Brooklyn, N Y 

Secretary Dr Samuel M Bloom 123 E 83rd St, New York 28 m v 
Meeting Chicago, Ill, October, 1960 « lorK ^s, w Y 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


President Dr Walter E Owen, Peoria, Ill 
President Elect Dr Leland H Prewitt, Ottumwa, la 
Vice-President Dr D A Skinner, Newark, O 

Secretary-Treasurer Dr Daniel S DeStio, 121 s Highland A-i 
Annual Meeting Palmer House, Chicago Ill, October 8, I960 
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ASSOCIACA.O MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 


President Dr Alberto Gallo 
First Secretary Dr Alfredo Martinelh 
Second Secretary Dr Guedes de Melo Nelo 
Librarian-Treasurer Dr L de Souza Queiroz 

Editors for tbe Arcbn es of the Societj Dr Antonio de Almeida, Dr 
Gabiiel Porto, and Di Roberto Franco do Amaral 

ASOCIACION DE 0T0RR1N0LAR1NG0U06IA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Queiedo, 15 Calle Oriente No 5 
First Vice-Presidente Dr Hdctor Cruz, 3a Avenida Sur No 72 
Second Vice Presidente Dr Jos6 Luis Escamilla, 5a Calle Ponlente 
No 4S 

Secretano-Tesorero Dr Horace Polanco, 13 Calle Poniente No 9-D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice-Presidente Dr Luis Sune Medan 

Secretano Dr Jorge Ferello, 319 Proienza Barcelona 

Vice-Secretario Dr A Pinart 

Vocal Dr J Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY. 

Chairman Dr Walter E Loch, 1039 No Calvert St, Baltimore, Md 
Secretary-Treasurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO. 

Presidente Dr K Segre 
Vice-Presidente Dr A P Belou 
Secretano Dr S A Aranz 
Pro-Secretario Dr J M Tato 
Tesorero Dr F Games 
ProTesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Gordon H Francis, 925 W Georgia SL, Vancou^er B C 
Secretarj Dr Donald II HacKae 324 Spring Garden Road Halifax, 
A 01 a Scotia 

Jasper Park Lodge, Jaspei National lYiik, Alberta, June 1012, 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Resident Dr William P Hubble, Decatur, Ill 

^ Charles D Sneller, Peoria, 111 
Spnngfield, Bl 
Porter Urbana, Ill 

becretaiy Treasurer Dr Clarence A Fleischli, Springfield, Ill 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

Piesident Di Geoige Woodiuff, WoodiUff Clinic, Joliet, Ill 
Vice President Di Linden Wallnei, 122 So Michigan, Chicago, 111 
beci etary Tr easui ei Di Roheit Lew\, 25 East Washington St, Chicago 
2 , 111 

Meeting First Monday of each month, Octobei through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

Piesident Dr Enrique Grunwald S 
Vice President Dr Agustin Estartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 


COLORADO otolaryngology SOCIETY 

President Dr James T Blair, Denver, Colo 

Vice President Dr James Rigg, Grand Junction, Colo 

Secretary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr John E Arthui 
Secretary Dr M L Battles 

Meetings First Monday of Octobei thiough May, TJniveisitv Club, Colum 
bus, 0 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edward A Newell 
Vice President Dr Thomas M McCioiy 

Secretary-Treasurer Ur James L Baldwin, 1627 Medical Aits Bldg, 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTOBRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Caiiil 
Secretary of the Exterior Dr Aldo G Remorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Meicandino 
ProSecietary of the Exterior Prof Dr Jaime A del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador 

Secretary-Treasurer Dr Hector R Silva, Calle Aice No 84, San Salva 
dor El Salvador, Central America 


FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President Dr G DeKIe Tajlor, Jacksoniille Fla 
Prpsident-Elect Dr Kenneth S Whitmer, Miami, Pia 
pfrst Vice-President Dr William H Anderson Jr, Ocala, Fla 
aipnnd Vice-President Dr. Marion W Hester, Lakeland, Fla 
Second Dr Joseph W Taylor, Jr, 1 Davis Bhd, Tampa 6, 


OtJUL'AH.* * - 

Secretary Treasurer 
Fla 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARJNGOLOGIA 


President Dr Dario 

Secretary 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice-President Dr "VViUiain Skokan 
Secretary-Treasurer Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice-President Dr Joseph Freeman 
Secretary-Treasurer Dr H Carlton Howard 

Meeting Quarterlv m March Mai, October and December on the second 
Thursday of the month, 6 30 P M, at the McAllister Hotel. Miami, Fla 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, Tokio, Japan 

Secretary Dr Chevalier L Jackson, 3401 X Broad St, Philadelphia 40, 
Pa , U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

Resident Dr Clarence H Steele 
Resident-Elect Dr Dick H Underwood 
Sts^o Robison, 4620 J C Nichols Parkway, Kansas 

Meeting Third Thursdav of Noi ember, Januarj, February and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


PresiRnt Dr Max E Pohlman 
Secretary-Treasurer Dr Wendell C 
Chairman of Ophthalmology Section 
Secretary of Ophthalmology Section 
Otolaryngology SecUon 

Place OtolaryngRogy SecUon rxancis u in j 

Bird Countv Medical AssociaUon Bldg 

•Bivd . L«s Angeles, Calif 

Sclusivli^^ar^^oJ^^^r “oi^th from September to June, 

from Sepi^beflS^? ® Thursdav of each month 

r to June, inclusive—Ophthalmologv Section 


Irvine 

Dr Carroll A McCov 
Dr Philip D Shanedlmg 
Dr Robert W Godwm 
Dr Francis O’N Morns 

1925 Wilshire 


LOUISIANA-MISSISSIPPI ophthalmological 
AND OTOLARYNGOLOGICAL SOCIETY 

Dr Edlev Orleans La 

Meeting Edgew ater Gulf Washington SL Vicksburg Miss 

sew aier Gulf Hotel Edgew ater Park Miss April S 9 I960 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical order monthly 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Ej e. 
Nose and Throat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F 
Vice Piesident Dr M Gonzales Dlloa, Mexico D F 
Secretary Dr Juan De Dios Peza, Mexico D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
Piesident Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Petraica 332-1, Mexico 5, D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 

Secretary-Treasurer Dr Harold Swanberg, Quincy, Ill 

Assistant Secretary-Ti easurer Dr Jacob E Reisch, Spiingfield, 111 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging) 

Piesident Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsteidam 

Treasurer Mrs F Velleman Pinto, Jac Ohrechtstr 66, Amsteiddiii 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice-President Dr George E Bradord, Winston Salem, N C 
Secretary-Treasurer Dr J D Stratton, 1012 Kings Drive, Chailolte 7, 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarborough, Yoik 
shire 

Vice-President Mi J H Otty, Frizley Old Hall, Frizinghall Road, 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, Yoik, 
Yorkshire 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland 6, 
Ore 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg, 
Portland 5, Ore 

Meeting Fourth Tuesday of each month from September through May, 
Henry Thiele Restaurant, 23rd and W Burnside, Portland, Ore 
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OTOSCLEROSIS STUDY GROUP 

President Dr E H Campbell, 133 So 36tb SL, Pbiladelpbia 4, Pa 
Secretarj Treasurer Dr Ra^mond Jordan, 121 Unitersit^ Place, Pitts 
burgb. Pa 

Meeting Palmer House, Chicago, Ill, Octobei, 1960 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 

President Dr John F Tolan, 1118-9th Ave , Seattle 5, Wash 
Secretarv-Treasurer Dr Hotner E Smith, 686 Twelfth A%e, Salt Lake 
City, Utah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd, Chicago, 111 
Executive Secretary Dr Chevalier L. Jackson, 3401 N Broad St, Phila 
delphis 40, Pa.. USA. 

Meeting Seventh Pan American Congress of Oto-Bhino-Laryngology and 
Broncho-Esopbagology 

Time and Place Miami Fla, March, 1960 

PHILADELPHIA LARYNGOLOGICAL SOCIETY. 

President Dr John J O'Keefe 
Vice-President Dr Joseph P Atkins 
Secretary Dr 'William A. Lell 

Executive Committee Dr Harry P Schenck, Dr Benjamm H Shuster, 
Dr William A Lell, Dr William J Hitschler, and Dr Chevalier L 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Macario G Tan, 426 Evangelista, Manila, P I 
Vice-President Dr Anston G Bautista, 460 Isaac Peral, Mamla, P I 
Secretary-Treasurer Dr Angel Ehiriquez, American Hospital. Aduana 
St, Manila, P I 

PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emory A Rittenhouse, 203 Masonic Bldg , McKeesport, Pa 
Vice-President Dr Carson S Demling 513 Jenkins Bldg , Pittsburgh 22 
Pa 

Secretary-Treasurer Dr Clyde B Lamp, 8101 Jenkins Arcade, Pitts 
burgh 22, Pa 

PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY. 
President Dr Albert Luis de Mendonca. 

Secretary Dr Antonio da Costa Quinta Avenida. de Liberdale 65 1' 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Resident Dr Clifton E Benson, Bremerton, Wash 
Wesident-Elect Dr Carl D F Jensen, SeatUe, Wash 
Secretary Dr Willard F Goff, 1215 Fourth Ave, Seattle. Wash 

SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meetmg Em\ ersitv of Vienna August 29 to September 1, 1960 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairmen in alphabetical order monthly 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn „ ^ 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Ej e. 
Nose and Throat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBolde, Mexico, D F 
Vice-Piesident Dr M Gonzales Ulloa, Mexico D F 
Secretary Dr Juan De Dios Peza, Mexico D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
Piesident Dr Rafael Giorgana 

Secretary Di Cailos Valenzuela, Petraica 332 1, Mexico 5, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 

Secretary-Treasurer Dr Harold Swanberg, Quincy, HI 

Assistant Secretary-Tieasurer Dr Jacob E Reisch, Spiingfield, 111 

NETHERLANDS SOCIETY OF OTO-RHINO LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging) 

Piesident Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsteidam 

Treasurer Mrs F Velleman Pinto, Jac Ohrechtstr 66, Amsteid.iin 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice President Dr George E Bradord, Winston Salem, N C 
Secretary Treasurer Dr J D Stratton, 1012 Kings Drive, Cliailolte 7, 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarborough, Yoik- 
shire 

Vice-President Mi J H Otty, Frizley Old Hall, Frizinghall Road, 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, Yoilc, 
Yorkshire 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamhill St, Portland 5, 
Ore 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg, 
Portland 5, Ore 

Meeting Fourth Tuesday of each month from September through May, 
Henrv Thiele Restaurant, 23rd and W Burnside, Portland, Ore 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hmojar Pons 
Vice-Presidente Dr D Jose Perez Mateos__ 

Secretario General Dr D Francisco Maranes 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretary Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael GonzSlez 
Second Vocal Dr Juan Oberhauser 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice-Presidente Dr Cesar Cabrera Calderm 

Secretario Dr Jose Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jose Gross 

Vocal Dr Pedro Herndndez Gonzalo 

SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltr&n Castillo 
Secretario General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 

Presidente Dr Limo M Lataza C 
Secretario Dr Ramon Prieto 
Tesorero Dr Jose Gomez Galizia 

Vocales Dres Enrique del Buono ^ O Benjamin Serrano 

SOCIEDAD VENE20LANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice-Presidente Dr Sil\ estre Rincon Puenmaj or 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo ^larrero Gomez 

1 ocales Dr Miguel Octavio Russa, Dr Benjamin Briceno, Dr Oscar Gon 
zalez Castillo 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 
President Dr R o Adolpho Kubl 
Secretary Dr Decio Insboa Castro 
Treasurer Dr Jorge Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

^esidente Dr Manuel Preciado 
^rst Vice-Presidente Dr Alonso Ro\ 

Second Vice-Presidente Dr Carlos Arango Carbone 
Secretario Dr Marla Esther Villalaz 
Tesorero Dr Ramon Crespo 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orne E Ghrlst, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Calif 

Ophthalmology Dr "Warren A Wilson, 1930 Wilshire Blvd, Los An 
geles 57, Calif 

Mid Winter Clinical Convention annually, the last two weeks m January 
at Los Angeles, Calif 

SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chan man Di Moms E Kiucoff 
Vice Chan man Di Max J Fischei 

Secietaiy Di Adrian J Delaney 

Tieasuiei Di Robeit D Ralph 

Meetings aie held the second Tuesday of Septembei, Novembei, Januan, 
Maich and May, at 6 30 P M 
Place Aimy and Na\> Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 13 Newton Place, Glasgow, C 3 
Secretary Treasurer Dr J F Birrell, 14 Moray Place, Edinburgh 
Assistant Secretary Dr H D Brown Kelly, 11 Sandyford Place, Glas 

goyv, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribin P 

Secretario Dr Felix B Lozano 

Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice-President Dr Jorge de Cdrdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Prank Canosa Lorenzo 
Vice-Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice-Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo Sudrez, Dr Nondier Asis R, Dr Jorge Bergallo 
Yofre 

SOCIEDAD DE OTO-RINO LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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NOTICE TO CONTRIBUTORS 


The Laryngoscope leseives the right of exclusive publication 
of all articles submitted This does not pieclude their publication 
in Transactions of vaiious Societies 

Manusciipts should be typewiitten, double spaced, on one side 
of papei only and vnth sufficient mai gins to allow for con ections 

Author’s name and city should appeal directly undei title on 
fust page, street addiess at end of article 

All piints 01 photogiaphs to be submitted in black and white, 
in good sharp contrast Good halftones depend upon clear photo¬ 
giaphs Line drawings for zincs to be in black and white Coloied 
inks 01 red or blue quadiille rulings will not reproduce 

References should be complete authoi’s surname, initials, 
title of aiticle. Journal, volume, page, month, yeai 

Six illustiations will be furnished for each article without cost 
0 author Authois will please limit illustrations to six oi assume 
the expense of additional illustrations 

Rioofs will be submitted to authois foi corrections If these 
aie not retuined, aitides ivill be published as cori-ected in this 


Repiints ivill be furnished at the following puces 


WITHOUT COVER 



250 

[ Copies 

500 

Copies 

1000 

Copies 

2000 

Copies 

Pour Pages 

Eight Pages 

Twelve ^ges 

Sixteen Pages 
^enty pages 

Twenty four Pages 
^enty-eight Pages 
Thirty-two Pages 

1 19 25 

33 50 

47 00 

61 00 

76 00 

88 75 

97 50 

115 00 

3 23 00 

42 75 

60 75 

78 75 

96 25 

112 50 

123 25 

139 75 

$ 30 75 

58 50 

86 25 

98 75 

129 50 

150 00 

162 25 

180 00 

3 44 50 

83 00 

131 50 

146 75 

187 25 

217 25 

233 50 

267 00 


J^ur^ages ~ 
®6lit Pages 
^elve Pages 
Smeen Pages 
^enty Pages 
wenty lour Pages 
eight Pages 
Thirty ttro Pages 


WITH COVER 



_ ___ I _- - - J -AViO I 

' 'press chaiges will be paid by consignee 


3 46 50 

? 6150 

1 88 75 

66 25 

89 25 

127 25 

84 25 

117 00 

175 75 

102 25 

129 50 

191 00 

119 75 

160 25 

231 50 

136 00 

180 75 

261 50 

146 75 

193 00 

277 75 

163 75 

210 75 

311 25 


SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Luie De Mendonca 
Vice-Presidente Dr Jaime de Magalhaes 

1 ' Secretarlo Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 
Vogals Dr Teofllo Estiuivel 

Dr Antonio Cancels de Amorim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Lt Col Stanley H Bear, USAF (MC), USAF Hospital, Max 
well (Air University), Maxwell Air Force Base, Ala 
Secretary-Treasurer Capt Maurice Schiff, MC, USN, U S Naval Hos 
pital, Oakland, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr F R Price, 118 Rutledge Ave, Charleston, S C 
President-Elect Dr L D Llde, 161 W Cheves St, Florence, S C 
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THE OTONEUROLOGIC4L DIAGNOSIS OP TUMOURS OF THE 
VIIITH NER\rB 

In the comse of the last 12 yeais it has been possible 
tluough the good offices of oiu colleagues at Queen Squaie, 
to examine a laige numbei of subjects suffeiing fiom tumouis 
of, 01 affecting, the Vlllth neive 

Although then total numbei has amounted to some 300, 
obseivations have been confined to a senes of 95, in most of 
which a full lange of otoneuiological tests was earned out, 
including tests foi loudness leciiutment, and in which the 
piesence of a tumoui was latei confiimed, eithei at opeiation 
01 post moitem 

It is not the puipose of this communication to piesent any 
compiehensue catalogue of these findings Instead, we have 
confined oiu selves to a few familial and piactical themes 
concerned in the main with ceitain tests of coclileai and 
lestibulai function, which he veiy cleaily within the piovince 

0 tie otologist and piovide lesults of high diagnostic ini- 
poitance 
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In acute and chronic 



If inflammatory exudates are periodically re¬ 
moved by instituting a strict regimen of 
cleansing, it is now known that the membrane 
of the sinuses has far greater recuperative 
powers than was once realized. Even In 
treating sinus infections with antibiotics, 
complications are being seen and reported in 
increasing numbers due to the mutations of 
bacteria which can easily resist them. This 
has brought safe SYPHONAGE nasal irriga¬ 
tions to the fore in the conservative manage¬ 
ment of nasal pathologies 
NICHOLS NASAL SYPHON has been widely 
prescribed by leading rhinologists for FORTY 
years and has proven its efficacy in the 
treatment of nasal infections Its systematic 
use inhibits rapid growth of pathogenic or¬ 
ganisms as it prevents stagnation of muco¬ 
purulent pus—thereby reducing the engorge¬ 
ment of the nasal mucosa Quickly re¬ 
establishes VENTILATION and DRAINAGE 
and promotes regeneration of healthy tissue 
Try this TIME TESTED 
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Oul cases have been divided into the following two gioiips 

G'ioii'p I —Acoustic neuiofibiomata The numbei of sub¬ 
jects in this gioup was 70 

Goo^ip II —Othei tumouis aiismg within oi invading the 
ceiebello-pontine angle, and so involving the Vlllth neive 
The numbei of subjects in this gioup was 25 

COCHLEAR FUNCTION 

Heanng Loss —Oui fust theme is the amount of the heal¬ 
ing loss in subjects with Vlllth neive tumouis A leview of 
the liteiatuie, especially some of the eailiei papeis, leaves 

TABLE I 

_ Healing in 95 Subjects with Veiified Angle Tumouis _ 

Group I Group II 

_ Acoustic Neui ofibi omata Other Angle Tumoui s_ 

Complaint of deafness 04 of 70 subjects (91%) 18 of 25 subjects (72%) 

Aveiage puie tone loss foi 

speech fiequencies 63 db foi 70 subjects 42 db for 25 subjects 


the impiession that the heanng loss is neaily always seveic 
01 complete, and indeed the belief still seems to be held in 
some quaiteis that, unless this is the case, the diagnosis of a 
tumoui IS doubtful (Cushing, 1917) 

Mole lecent publications have made it necessaiy to modify 
this view and Iieland (1949), m his senes of 92 cases, le- 
ported noimal audiometnc findings in 5 pei cent Edwaids 
and Patel son (1951) also lepoited noimal heanng in 2 pel 
cent of then 157 cases 

We have consideied sepaiately the findings in oui two 
gioups of subjects Of the 70 subjects in Gioup I, with 
acoustic neuiofibiomata, theie was a complaint of deafness 
in 91 pel cent Foi the 25 subjects of Gioup II, howevei, 
this figuie was only 72 pei cent This diffeience was in 
agieement with the audiometnc findings Heie, we have 
expiessed the heanng loss as an aveiage in decibels (db) foi 
the mam speech fiequencies, 500, 1,000 and 2,000 c/s Foi 
Gioup I the aveiage heanng loss was 53 db For Gioup II, 
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howevei, the heaiing loss was onlj’’ 42 db These figuies aie 
summaiized in Table I 

Noimal healing does sometimes occui In all of oiii 165 
cases of veiified acoustic neuiofibiomata, noimal audiogiams 
weie found in two only In the much smaller numbei of 
veiified cases of othei types of angle tumoui, 63 in all, foui 
showed noimal heaiing It would seem, thus, that the degiee 







Pig: 1 Angle tumours Group I 


of deafness in tumoui s affecting the Vlllth neive is of some 
value in establishing the chaiactei of the tumoui, the finding 
of slight 01 model ate deafness favouiing the diagnosis of 

some vaiiety of angle tumoui othei than an acoustic neuio- 
fibioma 

The 95 subjects included m Gioups I and II amount to 
^ppioximately one-thiid of oui 300 cases Then aveiage 
eaiing loss amounted to 48 decibels and in all 95 a measur- 
s e degiee of heaiing was pieseived It may be concluded 
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noimal equal loudness line, indicating the absence of loudness 
leciuitment 

The numbei of cases in which full loudness leciuitment was 
piesent at one oi moie fiequencies was found to amount to 
some 10 pel cent This lequiies explanation, and it may be 











4000 c/s 



Fig" 3 Angle tmnouis Gioup I 


lecalled that we have explained it as being due to changes in 
the cochleai end-oigan lesulting fiom inteifeience by tumoiii 
piessuie with the cochleai blood supply (Dix and Hood, 
1953) This aigunient was fortified by the finding in two 
such cases of the disappeaiance of loudness leciuitment aftei 
the lemoval of the tumoui 
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Befoie leaMng the subject of loudness leciuitment, it would 
seem appiopiiate to considei the expeiiences of otheis Fiom 
a wide leMew of publications dealing with the diagnostic 
\alue of the tests it seems safe to say that since the demon- 
stiation (Dix et al, 1948) that loudness reciuitment was 
pathognomonic of end-oigan disease, and was chaiacteiistical- 



b absent in Vlllth neive tumouis, the loudness leciuitment 
test has continued to pioMde a most valuable means foi the 
diffei entiation of cases of peiceptive deafness into two classes 
end -01 gan deafness and neive fibie deafness A complete list 
of othei mvestigatoi s who ha\e substantiated these findings 
^ould be a long one, but the following seem particularly de- 
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seiving of lefeience Lundboig (1952), Mollei and Nen- 
zelius (1957) m Sweden, Kiistensen and Jepsen (1952) and 
Thomsen (1955) in Denmaik, Luscher (1950) in Switzei- 
land, Hahn (1954) in Italy, Zangemeister (1950), Jatho 
(1956) and Stengei (1956) in Geimany, Iieland (1949) in 
Canada, and Riesco MacCluie (1957) in Chile, and finally, 
Segal and Hociota (1957) in Roumania In the United States, 
too, an inci easing and foiniidable body of evidence has been 
accumulated by obseiveis including Saltzman (1949), Eby 
and Williams (1951), Jeigei (1952), Schucknecht and Woell- 
nei (1955), Yantis (1955) and Goodman (1957) Finally, 
Simonton (1956), in a papei published fiom the Mayo Clinic, 
lepoits findings veiy leminiscent of oui own, in which he 
desciibes the disappeaiance of loudness leciuitment following 
the lemoval of a small tumoui He agiees with us in at¬ 
tributing the loudness leciuitment to end-oigan damage, le- 
sulting fiom inteifeience by the tumoui with the cochleai 
blood supply 

In this countiy few contiibutions seem to have been made, 
and Denny (1955) has desciibed the test as “not giving 
much assistance,” the leason given being that absence of 
loudness leciuitment in cases of Vlllth neive tumoui is not 
a constant finding This we considei an unieasonable view 
Aftei all, veiy few diagnostic tests can be lelied upon to give 
100 pel cent lesults Yet, m some i aspects, the diagnostic 
significance of the loudness leciuitment test is as high as this 
Thus, oui own figuies, well suppoited by otheis, show that 
the test IS positive in 100 pei cent of cases of Menieie’s dis¬ 
ease, and negative in 90 pei cent of cases of Vlllth neive 
tumoui s A negative lesult, theiefoie, gives odds appioach- 
ing the infinite against Menieie’s disease A positive lesult 
gives odds of nine to one against a tumoui Theie can, we 
think, be few diagnostic tests winch give lesuIts moie decisive 
than this 

Bone Conduction —Anothei gioup of tests of gieat im- 
poitance in the investigation of coclileai function is that of 
bone conduction While the loudness leciuitment test is in¬ 
dispensable in diffeieiitiatmg the two gieat categoiies of 
peiceptive deafness, end-oigan deafness and neive fibie 
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deafness, the diagnosis of peiceptive deafness must fust be 
established, and foi tins we ai*e still vitally dependent upon 
the bone conduction tests 

Up to some ten yeai's ago, lefeiences were to be found in 
the liteiatuie desciibing the occasional occuiience of true 
conductive deafness in cases of "Vlllth nerve tumour The 
tests weie earned out in the classical manner ^vlth tuning 
folks, and evidence of satisfactoiy masking procedures was 
laiely piovided 

We (Dix and Hallpike, 1950) have desciibed tivo cases of 
Vlllth neiwe tumouis, examined some two yeais earlier, in 
winch we had encounteied evidence of conductive deafness 
In both of these cases the Rinne test gave what appeared to be 
tine negative results 

We endeavouied to explain this conductive deafness in 
teims of a lather unusual albuminoid coagulum within the 
labynnth We used foi our masking a hissing noise delivered 
to the unaffected eai from a speaking tube This, at the 
tune, was the best technique available, and we know now 
that its masking efficiency is inadequate Since then elec¬ 
tronically geneiated masking noises have been used, and foi 
a number of yeais we have lelied entirely on the nariow-band 
tjTie of masking noise desciibed by Hood (1957) 

Since we have had this invaluable facility at oui disposal, 
we seldom use the tuning forks for the evaluation of heaiing 
by bone conduction, and have nevei seen a case of Vlllth 
neive tumoui in which theie was any evidence of conductive 
deafness So far as we know, the deafness of Vlllth neive 
tumouis is always of the perceptive type We tell this stoij’^ 
of our experiences, and of oui change of views, since it illus- 
tiates in a manner which could not be betteied the extent to 
which efficient otoneurological diagnosis is dependent upon 
up-to-date audiological methods 


VESTIBULAR FUNCTION 

^^e aie in agieement with others that the early vestibulai 
sj-mptoms of VHIth neive tumouis take the form of a sense 
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of imbalance and unsteadiness of gait, and this was com¬ 
plained of in 73 pel cent of oiii 70 cases Complaints of 
^eltlgo weie only made in 49 pei cent The teim “veitigo” 
IS not lestiicted to the paioxysmal kind of attack typical of 
Menieie’s disease, and this we found to be of laie occuiience 

Stance and Gait —Tests foi ataxia of stance and gait aie 
impoitant These aie earned out with the eyes closed and 
open Abnoimalities weie piesent in 77 per cent of oui cases, 
though it must be added that then localizing value is by no 
means always cleai cut 

Spontaneous Nystagmus —Examination foi spontaneous 
nystagmus is of veij'^ gieat impoitance, and consideiable ox- 


table II 


Spontaneous Vestibulai Nystagmus m 95 Subjects with 
_vei iiied Angle Tumoui s 


Cliaiaetei of st'i^jpmi is 

To contialateial side onU 
To ipsilateial side onlv 
To both sides 
Nistagnius absent 


Gioup I 

Acoustic iWuiofibioni-itn 
20 (29%) 

1 ( 1 %) 

36 (51%) 

13 (19%) 


Gioup II 

Otbei Angle Tumoui 8 

9 (36%) 

0 

8 (32%) 

8 (32%) 


Total 



peiience is often needed to detect it in its eaily stages when it 
IS often of high significance The eyes must be obseived 
under good diffuse lighting with the gaze diiected stiaight 
ahead and deviated to left and nght to points just within the 
limits of binoculai vision Spontaneous nystagmus was pies¬ 
ent in 81 pel cent of oiu cases m Gioup I as shown in Table 

The findings have been consideied in i elation to the stage 
of development of the lesion, and it is faiily deai that nystag¬ 
mus to the unaffected side is the fust to appear followed 
as the tumoui progresses, by nystagmus to the affected side’ 
In some subjects we obseived the development of this nvstae 
mus over a period When fust detected it is of the fust de 
glee only, that is to say, it occurs onlj when the eyes are" 
diiected towards the unaffected side Latei it becomes of 
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second degiee, that is to say, piesent also m the stiaight 
ahead position of gaze At this stage it usually is accom¬ 
panied by fust degiee nystagmus towaids the affected side 
The findings seem to indicate that these two kinds of nystag¬ 
mus, contialateial and ipsilateial, aie due to lesions of 
diffeient anatomical stiuctuies, which aie affected in a 
paiticular sequence The stiuctuies whose deiangement is 
lesponsible foi the contialateial nystagmus aie piobably 
ceitain of the vestibulai nucleai elements within the biain- 
stem As to the stiuctuies which aie concerned with the 
ipsilateial nystagmus, less can be said The evidence, how- 
eiei, would seem to point to ceitain of the ceiebellar elements 

Positional Nystagimis —Positional nystagmus is anothei 
physical sign of gieat importance and inteiest It is, how- 
evei, a specialized subject which cannot be included in the 
piesent contiibution 

Calonc Tests —^Lundboig (1952), in his extensive study of 
300 pioved acoustic neuiomata, desciibed the caloiic as the 
most valuable of the tests of vestibular function He stated 
that the lesults weie abnoimal in 84 2 pei cent of his sub¬ 
jects and noimal in 15 8 pei cent Revilla (1947) also, in liis 
leview of 145 cases, found 6 8 pei cent of noimal calonc 
lesults 


Oui own lesults have shown the calonc tests to give ab¬ 
noimal lesults in 100 pei cent of cases, and we legaid the 
est, pertoimed as we peifoim it, as indispensable 

The leason foi the disciepancy between oui findings and 
those of othei woikers aiises, we feel suie, fiom diffeiences 
Lundboig used 10 to 20 cc of watei at eithei 
f/ 7 ^ at 47° C , while Revilla used cold watei only We 
essential to use both cold and hot vatei at 30° C 
described by Fitzgeiald and Hallpike (1942), 
c 7 nTo<=° the lesults in accoidance with certain piin- 

fonL a ^ leasonable and well 

1949 oh ^ explained in a numbei of publications since 

mavV!t test lesponses 

e one o thiee possible foi ms theie may be a canal 
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paiesis, theie may be a dnectional piepondeiance to the op¬ 
posite side, or the two may be present in combination 

In Fig 5 aie shown these three possibilities, as they may 
be found in a tumour of the light Vlllth neive Theie may 
be light canal paiesis (1), theie may be a directional pie¬ 
pondeiance to the opposite side (2), or the two may be com¬ 
bined (3) The way the combined pattern (3) arises is easy 
to undeistand if we intioduce into the directional piepondei¬ 
ance pattern (2), a right canal paiesis (1) The light cold 
1 esponse is then bi ought back to the point shown by the white 
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Combined lesions of neht eanal and right tonus element elements (3) 


tiiangle and the cold lesponses aie thus made equal and 
apparently noimal (3) 

The light hot iesponse again is biought back to the point 
shown by the white tiiangle, and the hot lesponses are thus 
widely sepaiated (3) Consideiation of these three patterns 
shows veiy cleaily that cold stimulation alone will give the 
tiue answei only in cases of canal paresis (1) If there is a 
dnectional piepondeiance (2), then the cold lesponses would 
be misleading, since they would seem to show sensitivity loss 
of the left 01 unaffected labyimth Similaily with the com¬ 
bined pattein (3) the cold lesponses again give a misleading 
impiession, namely, that the labyrinths leact equally and 
noimally 

The lesults of our caloiic tests aie shown m Table III 
They are 100 pei cent abnoimal It may be seen that in 15 
of oui 95 cases exhibiting directional preponderance oi a 
combined pattein, the lesults obtained with cold stimulation 
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alone would have appealed entirely normal, oi would have 
appealed to give a better response fiom the affected labyiinth 
This, we feel suie, is the explanation of noimal caloiic 
lesponses lepoited by Lundboig and otheis m Vlllth neive 
tumouis 


DISCUSSION 

We come now to certain wider pioblems connected with the 
otoneuiological diagnosis of Vlllth neive tumouis These 
we shall endeavour to outline m a series of questions which 
fiom time to time are put to us, diiectly or indiiectly, by 


TABLE III 

Abnoimalities of Caloric Responses in 95 Subjects i\ith 


Verified Angle Tumouis 



Group I 

Acoustic Neurofibromata 

Group II 

Other Angle Tumours 

Canal paiesis (total) 

58 (83%) 

8 (32%) 

Canal paresis (paitial) 

7 ao%) 

7 (28%) 

Directional preponderance 

0 

3 (12%) 

Combined 

5 (7%) 

7 (28%) 

Total 

70 

25 


neuiologists and otologists with piactical inteiests in the 
clinical value of the modem diagnostic tests which we use 


The first question is to what extent is the diagnostic 
evidence which they provide really indispensable’ For in¬ 
stance, IS it not tiue that in the majoiity of cases the demon- 
stiation of deafness -will call foi no special audiometiic equip¬ 
ment, and that the simple obseivation of spontaneous nystag¬ 
mus and the lesults of an ice-water caloiic test will piovide 
all we need to know of the vestibular dysfunction’ If so, 
then such tests could be pei formed in any unspecialized aural 
clinic, and indeed the neuiologist who is geneially in chaige 
of the case could well apply them himself and integiate their 
lesults 5vith the neurological signs and symptoms which form 
an essential pait of the clinical pictuie Wheie, heie, is the 
need foi any highly specialized neuro-otological investigation’ 
The question, aiising as it does fiom pi evading clinical ex- 
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penence of these tumouis with advanced deafness, spon¬ 
taneous nystagmus and othei neuiological signs, is a peifectly 
leasonable one, and indeed, nothing has done more to dis¬ 
ci edit neuio-otology in the past than the unieasonable use m 
cases of this kind of over-elaboiate diagnostic tests, in pai- 
ticular the lotational tests 

Oui answei is that although these tumouis aie commonly 
piesented foi diagnosis m this advanced stage they should, 
if we look to the futuie, be seen much earlier, that is, in then 
otological stage, when their effects aie foi the most pait 
limited to the Vlllth neive elements Duimg this stage they 
will be detected by means of modem tests and by these alone 

The second question aiises from what has just been said 
Aie we quite light m concluding that many of the tumouis 
do pass thiough this puiely otological stage’ The affamative 
answer, which we feel able to give, is based in pait upon the 
evidence of histopathology, and in pait upon clinical expeii- 
ence 

Let us considei fust the neuiofibiomata of our Gioup I 
The pi evading view of then pathogenesis, based chiefly upon 
the work of Henschen (1910, 1915) is that they aiise fiom 
the neuiilemmal poition of the vestibulai neive within the 
poius acusticus Oui own clinical data, being deiived in the 
mam fiom faiily advanced tumouis, do not yield any decisive 
evidence as to the exact site of oiigin of the tumouis Nevei- 
theless, some useful infoimation is piovided Thus, in the 47 
subjects whose audiogiams aie shown in Fig 1, theie was, as 
shown by these audiogiams, a substantial preseivation of 
cochleai function In 83 pei cent of these, howevei, the 
caloiic lesponses weie completely abolished, and in anothei 
17 pel cent they weie seveiely leduced 

Paitial loss of tiigeminal function and othei neuiological 
distuibances weie piesent in most of these cases in vaiying 
degiees Neveitheless, the dominant note of the oveiall clini¬ 
cal pictuie IS quite cleaily indicative of a lesion having its 
maximum effect upon, and theiefoie oiigmating m, the ves- 
tibulai elements of the Vlllth neive We would expect, 
theiefoie, upon the evidence of these findings that all these 
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tumouis did, in fact, pass thiough an eaily otological stage 
in which then effects would be substantially limited to the 
Vlllth neive, paiticulaily its vestibulai elements 

As legalds the othei tumouis of our Gioup II, the stoiy 
is a diffeient one Since the Vlllth neive is not piimaiily 
involved, the Vlllth neive signs are less in evidence than the 
neuiological signs Thus, good pieseivation of heaiing is 
moie likely to occui with incomplete loss of the caloric le- 
sponses Indeed, it is oui experience of these tumouis that 
some such unusual balance between the otological and neuio- 
logical abnoimalities often piovides a useful key to then 
diagnosis It need haidly be said that heie again much 
depends upon the piecise evaluation of cochleai and vestibulai 
function by means of modem tests 

The next question is this Gi anted the value of modem 
tests foi the eaily diagnosis of these tumouis, is the couise 
of the suigical tieatment gieatly influenced theieby’ This 
question may seem a peculiar one Neveitheless, it is not 
without piactical significance Thus, in some subjects in 
whom we have made the diagnosis in advance of the appeal- 
ance of any seveie neuiological signs such as nystagmus, 
suigical tieatment has been consideied inadvisable, the opin¬ 
ion being held that in the absence of uigent indications such 
as papilloedema, the known post-opeiative moibidity makes 
it wiser to leave the tumoui undistuibed Now it is not leally 
foi us to piovide the answei to this contention Nevertheless, 
we feel bound to point out that it appeals to be based upon 
the expel lence of the post-opeiative moibidity in advanced 
tumouis Expeiience of the post-opeiative moibidity in 
small tumouis is unfoitunately not yet widely available, but 
lom such that we have, that is to say of tumouis opeiated 
upon befoie the appeal ance of any evidence of biain-stem 
istoition, the post-opeiative moibidity is little moie than 
that encounteied following a section of the Vlllth neive foi 
Memeie’s disease (Elliott and McKissock, 1954) The leal 
1 iculty at piesent is, we feel suie, that not enough of these 
cases aie piesented foi diagnosis in their eaily, or otological 
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Having decided that the eaily diagnosis of these tumouis is 
an essential factoi in then effective surgical tieatment and 
that this eaily diagnosis depends laigely upon modem oto- 
neuiological tests, we leturn finally to the question “What 
exactly aie these tests, and what special technique and equip¬ 
ment do they lequne’” The subject needs no moie than a 
swift leview 

The Tests of Vestibuta') Function —Heie, the caloiic tests 
aie of piime impoitance Of then piinciples and piactice no 
moie need be said 

The Tests of Cochlea') Ftinction —Foi the establishment of 
the peiceptive chaiactei of the deafness, lehable bone conduc¬ 
tion tests aie essential These aie impossible in many cases 
unless the coiiect masking pioceduie is employed This in¬ 
volves the use of nisei t leceiveis and naiiow-band masking 
noise, as desciibed by Denes and Naunton (1952) and by 
Littler, et al (1952), and moie lecently developed by Hood 

The Loudness Recuatnient Test —Heie, again, special ap- 
paiatus IS lequned, of which the piinciples and then appli¬ 
cations have been specified and fully desciibed in a numbei 
of publications (Dix, et al, 1948, Dix and Hallpike, 1949, 
Hood, 1950, Dix and Hood, 1953, Hood, 1954) 

Test Equipment —No seiious difficulty would seem to aiise 
in the case of the caloiic tests We have for yeais used a 
simple douche can and theimometei, but theimostatically 
contiolled tanks make the woik easiei These aie leadily 
obtainable and we waimly lecommend then use 

Moie seiious pioblems aiise in connection with the equip¬ 
ment needed foi special tests of heaimg In our clinic piac- 
tically all of the equipment we use has been designed to 
accoid with ceitain theoietical piinciples, and has been con- 
stiucted accoidmgly in our laboi atones In oui hands it 
gives excellent lesults, and these piovide the basis of a num¬ 
bei of contiibutions published in the couise of the last ten 
yeais ielating to a vaiiety of pioblems of cochleai and vestibu¬ 
lar function 111 health and disease 

On the whole, oui i esults have been substantiated, lattei ly. 
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to an incieasing extent bj* othei woikeis Theie is, howevei, 
no doubt that difficulties have aiisen and it seems leasonable 
to suggest that thej* aie attiibutable to some extent to the lack 
of the special equipment which we know to be such a vital 
necessity Ceitainlj* we can say of any commeiciallv avail¬ 
able audiometers that in none is theie yet provided any 
naiiow-band masking for the peifoiniance of bone conduction 
tests, while facilities foi loudness leciuitment tests, when 
available at all, aie nearly always quite inadequate 

Although the stress which we lay upon these various tech¬ 
nical difficulties may seem very strong, we nevertheless con¬ 
sider it fullj’ justified If the otologist is to play his part, and 
play it well, in what we regard as an important and expand¬ 
ing field of work, he must have at Ins disposal up-to-date 
and efficient electro-acoustic and other equipment There 
IS no difficultj^ m specifymg what this equipment should be, 
or its peiTormance, and we hope that before long it 1 X 111 be 
properly standardized and made generally available 
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introduction 

Galvanic stimulation has now been used foi many yeais as a 
supplemental test foi vestibulai function The effects of this 
t5T)e of cm lent on auditoiy activity aie less well known It 
has been lepoited that galvanic stimulation can pioduce tin¬ 
nitus in the eai on the same side as the cathode, but theie 
seems to be no detailed study on this phenomenon 

Oui inteiest in this pioblem aiose when it was found that, 
in some cases, dm mg loutine galvanic stimulation tests, tin¬ 
nitus could be increased or deci eased in intensity accoiding 
to the polaiity of the cm lent. Oui inteiest was fuithei 
stimulated by the lesults of Tasaki and Fernandez® on the 
effects of DC cuiients on the cochleai miciophonics and action 
potentials lecoided fiom guinea pigs In new of the fact 
that then lesults suggest that the cuiients thej' used acted 
on the sensoiy leceptois themselves lathei than on the neive 
01 moie centially, we wondeied whethei gahanic stimulation 
may be able to distinguish tinnitus due to peiipheial causes 
ti om that due to cential causes The extent to which this 
question has been ansueied so fai is leported in this paper 

METHODS 

Thnfj-thiee patients weie studied All of these patients 

ter^Phaide!phia'’^pi™'^”* Otorhinolog-' Temple Unnersit% Medical Cen- 
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RESULTS 

Fitteen patients lepoited changes in the intensity of 
the tinnitus accompanying changes in the cuiient stiength 
Gioup A (see Table I) shows those patients whose tinnitus 
was affected by the cuiient, while Gioup B (see Table I) con¬ 
sists of those in whom no effect was pioduced In those 
patients who had unilateial tinnitus, the anode on the side of 
the tinnitus would pioduce a deciease in the intensity of the 


TABLE I 

Results of Galt ante Stimulation Effect on Tinnitus Auixum in 33 Cases 
Classified as to Heaiing Loss 
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tinnitus, in some cases total suppiession, as the stiength of the 
cm lent was inci eased This suppiession would last thiougli- 
out the duiation of the stimulus and, as the cuiient was 
giadually i educed to zeio, the tinnitus would giaduallv le- 
tuin to its foimei mtensiti' 

The cuiient stiength at uhicli the total suppiession of the 
tinnitus was lepoited vaiied fioni 1 5 niA in one patient to 
1:5 8 mA in another It was a common finding, howevei, that 
once the subject had leported that the noise was diminishing 
m intensitj-, it disappeaied entiiely within 1 0 niA Con- 
leiselv, with the cathode on the tinnitus side, the opposite 
effect uas obtained, i e the tinnitus would inciease in loud¬ 
ness as the cuiient was incieased and would letiun to its 
oimei le\el as the cuiient was ieduced giadually to zeio 
leshold \alues of the change in the tinnitus weie the same 
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complained of “noises in the eai (s) ” Bach patient had com¬ 
plete eai, nose and tin oat examination that included a detailed 
audiometiic suivey in addition to gioss neuiological and 
static labyimth investigation 

The test was earned out in a sound tieated loom so that 
ambient noise would not detiact fiom the patient’s ability to 
lieai his own tinnitus The subject was fust asked to match 
his tinnitus foi both fiequency and intensity by pieseiitiiig 
vaiious sample tones and mixed noises in the sound field The 
electiodes, which consist of a lound 1" diametei electiode 
and a 2" pad type, weie then applied to the following eight 
positions 

1 Anode on light zygomatic aicli, cathode in left hand 

2 Keveise of No 1 

S Anode on left zygomatic aich, cathode m light hand 
U Revel se of No 3 

5 Anode on light zygomatic aicli, cathode on left zygomatic 
aicli 

G Revel se of No 5 

7 Anode on zygomatic aich, cathode on ipsilateial mastoid 

8 Revel se of No 7 

(Smallei electiodes and diametei aie used foi 
No 7 and No 8) 

Each patient in this seiies had alieady expeiienced the 
galvanic test foi labyiinthine function, so that he was awaie 
ot the sensations of veitigo, tingling and coppei taste caused 
by the cuiient In no case was any suggestion made as to the 
possible effects of the cuiient, but the patients weie asked 
to lepoit any change in then tinnitus they might expeiience 
Repeat measuiements weie made, not only duiing the test, 
but also when the patients letuined to the clinic seveial weeks 
01 months latei Only those patients whose lesponses weie 
definite and lepeatable weie included in tlie gioiip denoted 
as giving positive lesults 
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lesults, namely, 1 that we aie imceitain of the site at which 
the cuiient may exext its effect, 2 that tinnitus auiium can 
be due appaiently to a numbei of sepaiate factois 


It we could assume that the cuiient pioduced its effect 
mainly at the cochlea, then oui findings could be explained 
on the basis of those lepoited by Tasaki and Fernandez® and 


iasaki, Davis and Eldiedge*® These authois shoAied that a 
DC polaiizing cuiient, with the positive pole in the scala 
vestibuh and the negative pole in the scala tympani, inci eased 
the amplitude of the cochleai miciophonics lelative to the 
amplitude of the iespouses when no cuiient was applied 
When the polaiities weie leveised, howevei, the amplitudes 
oi the cochleai miciophonics weie depiessed The amplitudes 
ot the action potentials of the Vlllth nerve—judged by the 
heights of the Nl iespouses—weie similaily affected by the 
poJaiizing cuiient Tasaki and Feinandez point out that 
then obseivations aie similai to those fiom expeiinients on 
othei sensoiy leceptois and that the applied cuiient affects 
the piocess of initiation of the piopagated neive impulses in 
the sensoiy neive fibeis and not the piocesses of conduction 
We might, theietoie, speculate that in some cases of tinnitus 


annum of peiipheial oiigin, the pathological piocess mav 
lave caused the lesting membiane potential to be laised to 
ciitical levels foi fiimg piopagated neive impulses In these 
cases, the anodal cuiient could conceivably ieduce the value 
0 the lesting membiane potentials to levels below those 
which tiiggei the piopagated impulses The fact that the 
cuiient appealed to affect only the tinnitus lathei than 
^ fiequencies tends to suppoit the above 

I lesiilt could be obtained, 

ou suggest that the cuiient did not leach those paits of 
conceined with the tinnitus, oi if it did leacli the 
hi ATI \ of sufficient stiength to change the mem- 

biane potentia effectively It is also probable that in some 

oiigm (Piesbycusis) the tinnitus was not of peiipheial 


however, must be tempered by the fact that 

its effect galvanic stimulation may exeit 

effect centrally Dohlman^ has stated that the absence of 
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toi both the inciease and deciease of the cuiient In those 
patients with bilateial tinnitus the lesults weie of the same 
pattern if the anode weie on the light zygomatic aich and 
the cathode on the left, tinnitus in the light eai would fade, 
while that in the left eai would become lelatively loudei as 
the cuiient stiength was incieased Theie weie foui pa¬ 
tients who had had occasional tinnitus, but who had no tin¬ 
nitus at the time of the examination In these foui cases, it 
was possible to pioduce tinnitus in the same eai by cathodal 
stimulation Each subject lepoited that the noise so pio- 
duced was the same as that pieviously expeiienced 

The cases siimmaiized below illustiate oui lesults 


Vase 1 L B , a coloi ed female, 22, CNS lues Tinnitus in right eai 
iinging, steam escaping Tinnitus in left eai, motoi noise syncliioiious 
with pulse beat Audiogiam shows speech leception threshold (SRT) of 
95 db in both ears, disciimination scoie, AU, 0 pei cent Caloiic tests 
show hjpocatiie labyiinth Heaiing loss has been piogressive since 
1957 Anodal cuiient decieased the tinnitus while cathodal cuiient in 
ci eased the tinnitus in lespective sides 

Vase 2 VS, Mliite female, 48 Noimal heaiing until skull fractuie in 
1941 Tinnitus, low pitched loar, AD Audiogiam shows no serviceable 
healing in light eai while left eai is noimal Caloiic tests leveal 
maiked h>pocative light labyiinth wuth noimal left side Galvanic 
test ^tinnitus abolished with anode on light zygomatic arch (Positions 
1, 6, O , maiked inciease in the tinnitus with cathode on right zygomatic 
aicli (Positions 2. 6) 


Vase S ^ p> ^'Ipte male, 51 Endolvmphatic li\diops (Meniere’s) 
Tinnitus in left eai desciibed as whistle Left eai has flat neive loss of 
50 db, disciimination scoie of 14 pei cent, complete loudness recruit 
ment, maiked tone decaj and diplacusis Right eai normal Caloiic 
tests show hipocatne left labjuntil and noimal light labyiinth Gal 
^anic test anode on left zygomatic aich, (Position 3) pioduced change 
in the tinnitus, cathode on left zygomatic aich (Position 4) pioduced 
maiked inciease in the whistle MTien anode was placed on left z)gomatic 
aich and the cathode on the light z^gomatlc aich (Position 6) the 
w histle w as heai d in both eai s v u u / 


vase J, H C white female 48 Bilateial otosclerosis w'lth neive in 
lolienient in left eai Tinnitus bilateial low pitched loai Iw^^d moie 
in left eai Audiogiam shows a 35 db conductive loss with 98 pei cent 
disci imination in light ear, a 70 db mixed loss. discnminaLn seme 
88 pel cent in left eai Calonc tests weie noimal bilateially Galvanic 
test with anode on left zjgomatic uch (Position 2 61 the tinmtus in 
left eai was abolished, with cathode on left zjgomatic a7ch ?Sion 
4. 5) the tinnitus in left eai was incieased Tliefe was n^e feet on he 
tinnitus in light eai fiom an\ electiode positioning 


DISCUSSION 

Tlieie aie two mam difficulties in the mtei pi etation of the 
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tinnitus could be affected bv the gahanic ciiiient had seveie 
healing losses 

Davis' has mamtamed that “theie must be some legulatoiv 
mechanism to adjust the excitabilitv of the neive fibei and 
the stiength of the lesting ciuient to levels Aeiy close to the 
tlueshold of stimulation Distuibance of this ‘homeostatic’ 
mechanism in one diiection i\ould cause loss of sensitivity 
Distuibance in the opposite diiection would give tinnitus” 
Oui lesults would agiee with this idea foi most of the cases 
which we studied, foi we feel that the galvanic ciiiient must 
be affecting this legulatoiy mechanism, whateiei it may be 
We do not, of couise, claim any theiapeiitic \alue foi these 
cases, but ve do feel that this method piovides a useful 
physiological tool foi the studv of a condition foi vliicli ex¬ 
pel imental animals cannot be used 


SUMMARY 

1 The effects of galvanic stimulation on tinnitus aiiiium 
111 33 patients aie discussed 

2 Fifteen patients lepoited changes in the intensitv of the 
tinnitus accoiding to the polaiitv of the cuiient If the anode 
weie placed on the zvgomatic aicli on the side of the tinnitus, 
the intensity nould deciease as the cuiient was inci eased 
coiiA'eisely, with the cathode on the affected side an inciease 
in the cuiient stiength would piodiice an inciease in the 
tinnitus intensitv 

S Eighteen patients lepoited no change in the tinnitus 
tiom galvanic stimulation 

•i these lesults aie discussed with lefeience to tinnitus 
ot possible peiiplieial and cential oiigins and also in lelation 
to lecent expeiimental cochleai studies by otheis 

We thank Piofessoi David Mveis foi his kind encoiiiage- 
nient, and Piofessoi G Dohlman foi his helpful discussion 
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the galvanic iespouse is due to a degeneiation of cells in the 
ganglia vestibiilaie and then cential connections Moie le- 
cently, Uix, Hallpike and Haiiison,- and Ingelstedt and Wa- 
landei' found that if the peiipheial vestibulai appaiatus was 
damaged by stieptomycin, the galvanic cuiient could exeit 
its effect on the vestibulai nuclei On the othei hand, othei 
data have been piesented by Mackenzie," and Gloiig and Fow- 
lei'’ which indicate that the galvanic cm lent is effective oiilv 
pel iphei ally If, as seems likely, high intensities of cm lent 
leach the cential stiuctmes, it would be difficult to see how 
the cm lent could be so specific in its action accoiding to its 
polaiity It maj'^ be, of couise, that an anodal cmient will 
deciease the values of the membiane potentials of the neuioiis 
111 the cential nucleus which aie lesponsible foi the tinnitus, 
111 the same way as was suggested foi the peiipheial action 
of the cmient On the othei hand, the cmient may in some 
way be stimulating effeient fibeis and modifying the sensoiy 
input to the cential neivous system, an idea that appeals 
plausible fiom the anatomical findings of Rasmussen,® and the 
physiological studies lepoited by Galambos ' 


Whatevei the mechanism may be, we agiee with Dohlman’s 
suggestion (peisonal communication) that electiophysiological 
studies should be earned out to deteimine the patterns of 
disdiaige of single neuiones in cential stiuctmes m lesponse 
to DC polaiization of the cochlea 


It does not seem piobable that the effects lepoited could 
be due to anodal block of the neive fibeis, foi the cmient 
stieiigths do not seem to be high enough to pioduce such 
lesiilts This fact is emphasized by Tasaki and Fernandez 
m then studies 


It is inteiesting to note that m Table I but one out of 11 
patients witii piesbvcusis lepoited change m his tinnitus 
vheii the cmient was applied This, peihaps, may be ex¬ 
plained on the basis that tinnitus accompanjmg piesbycusis 
is of cential lathei than peiipheial oiigm This inteipieta 
tion, of comse. cannot be substantiated at the piesent time" 
Anothei inteiesting and, peihaps significant, obseivation in 
this senes was the fact that the majontv of patients whose 
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UNDERSTANDING SPEEDED SPEECH 


J Donald Harris, Ph D , 
H L Haines. M D , 
and 

C K Myers, B S , 
New London, Conn 


Foi some time we have been botheied bv a disci epancv 
betii’een the lelatuely low fieqiiency cut-off which allows 
low-pass filteied speech signals to be imdei stood well by the 
noimal eai, and the somewhat higher fieqiiency legion at 
nhich individuals seem to need to heai in oidei to opeiate 
well in eveiyday life 

In the classic paper on speech intelhgibihtv by Fiench and 
Stembeig^ it is shown that foi one set of typical talkeis and 
hsteneis a syllable aiticulation of 95 pei cent collect was 
achieved when all fiequencies above about 4,500 cps weie 
eliminated, howevei, when the effect of woids, especially 
polys^liable woids is added to the situation, oi even Avhen these 
wolds aie put into sentences Avith all the mnemonic, ledun- 
dant, symbolic, and evocative associations and lules of human 
language, the fieqiiency effect seems to change 

The effect of low-pass filteiing on speech sounds has been 
attacked by Hush, et al,- who showed that eliminating all 
fiequencies above 1,800 cps leduced nonsense syllable aiticu- 
lation to 73 pei cent, but polysyllabic woids in isolation le- 
mained high at about 97 pei cent, indeed, polysjdlabic woids 
in isolation lemained at about 95 pei cent even when all fie¬ 
quencies above 800 cps weie eliminated’ 

Some data on sentence intelligibility using the same filteis 
weie summaiized by these same Avoikeis It is stated that 
sentenc e intelligibility is similai to polysyllabic avoi ds in isola- 

->c?e1;J^5®o''r°pubUcaUon¥epf Lar^ngoscope Off.ee and 
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HATTON, ET AL EFFECT OF GALVANIC CURRENT 


2 Di\, M R , HAixriRE, M S, and Harrison, M S Some Obseirations 
upon the Otological Effects of Stieptoinycm Intovication Biam, 72 241, 
1949 

d Dohlman, G E\peunientelle Unteisuchungen uebei die Galvaniscbe 
Vestibulaiisieaktion Acta Oto lat yngol, Supp 8 1, 1929 

4 Galvjibos, R Some Recent Expeiiments on the Neuiophysiology of 
Healing Ann Otol, Rhviot and Laty-ngol, 65 1053, 1956 

5 Glorig, a, and Fowler, E P , Jr Tests foi Labyiinth Function 
Following Stieptomjcin Theiapi Ann Otol, Rliinol and Laupujol, 5G 
379, 1947 

6 INGELSTEDT, S , and Walvadip, A The Effect of Stieptomjcin Medi 
cation on the GaHanic Reaction Acta Otolai ijngol, 37 523, 1949 

7 JMackeazie, G AV Galvanic Method of Testing Eai Function Ann 
Otol, Itlunol and Laiyngol, 26 733, 1917 

8 Rasjiussen, G L Fuithei Obsei rations of the Effeient Cochleai 
Bundle Join Comp Ncuiol, 99 61, 1953 

9 Tasaki, I, and Fernandez, C Modifications of Cochlear Micro 
phonics and Action Potentials hr KCl Solution and by Diiect Curients 
Join of Neinopliysiol, 15 497, 1952 

10 Tasaki, I , Davis, H , and Eidi i del, D H Bvploiation of Cochlear 
Potentials in Guinea Pig with a Micioelectiode Join Acoiist Soc Aviei , 
2b 705, 1954 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

The West Viiginia Academy of Ophthalmology and Oto- 
laiyngology ivill hold its annual meeting at the Gieenbiiei 
Hotel, White Sulphur Spiings, W Va, fiom Apiil 10 to 12, 
1960 

Among the guest speakeis will be Di Haiold G Scheie, 
Piofessoi of Ophthalmology, Pennsylvania Univeisity School 
of Medicine, Philadelphia, Pa , Di Chailes E Ihff, Associate 
Piofessor of Ophthalmology, John Hopkins Univeisity School 
of Medicine, Paltimoi e, ]\Td , and Di Oscai T Beckei, Clinical 
Associate Piofessoi of Otolaiyngology, Univeisity of Illinois, 
Chicago, Ill 

Foi an 3 ^ additional infoimation please contact the secietary, 
Di Albert C Esposito, Fust Huntingon National Bank 
Building, Huntington 1, W Va 
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The I elation of sentence intelligibility to syllable- and lettei- 
aiticulation was specified by Fletchei (see p 266) Fioni 
these data one can pi edict, though with consideiable eiior, 
sentence intelligibility fiom a knowledge of syllable- or lettei- 
aiticulation as deiived fiom nonsense syllables The Bell 
laboi atones in geneial used this conveision in then thinking, 
and have used nonsense syllables foi the most pait in as¬ 
sessing communications equipment Theie weie two leasons 
foi this fust, as noted above, the testing time is much 
shoitei, second, the sentence tests woik well only m a lathei 
naiiow legion of distoition, unless a system distoits lathei 
badly, all sentences come thiough at or near 100 pei cent 
They obviously cannot be used to lank oidei an oidinaiy 
gioiip of communications systems, oi eais, all of which pei- 
foim equally well 

A mmoi difficulty with these paiticulai sentences is that 
they often demand quite good intelligence oi special knowl¬ 
edge, of politics, cuiient events, New Yoik City geogiaphy, 
etc 

Lists of sentences have been built up fiom time to time 
by the Haivaid Psycho-Acoustic Laboi atoiy^ and otheis foi 
special pui poses, such as the testing of communications in 
noise, but no list has as yet been published to meet the seveial 
demands put by oui immediate lequiiements We thus felt 
called upon to constiuct our own 

One bundled sentences of colloquial difficulty weie wiitten, 
about five to 15 woids each, constiucted of kej'^ woids and 
ideas much as the Fletchei lists, togethei with a gioup of 
foul woids foi each sentence in a multiple-choice iespouse 

The lules foi constiuction weie 
Thiee key woid-ideas pei sentence 

b Of the foul 1 espouses offeied on the answei sheet, only 
one could conceivably be collect if the whole sentence was 
undei stood 

c If any one of the key words was missed, at least one and 
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tion, in that scoies of neaily 100 pei cent aie obtained with 
800 cps low-pass filteiing 

Such astounding lesults aie lepeatable in the laboiatoiy, 
but thej'- do not agiee with clinical expeiience An eai with 
an aiidioinetiic pattern sloping shaiply off at 800 cps—oi 
even an octave oi moie highei foi that mattei—can pel haps 
handle cleaily spoken speech suitably amplified in the ab¬ 
sence of noise 01 othei distoition, but no one will question 
that such an eai will in many othei situations opeiate well 
below noimal Eveiy healing clinic is filled with such in¬ 
dividuals seeking help 

We have sought to lesolve, oi at least thiow light on the 
disci epancy by piesenting not cleai but distoited speech to 
eais with audiometiic patterns which simulate low-pass fil- 
teiing We fixed upon a speedup in woids pel minute as a 
convenient and illuminating type of tempoial distoition Foi 
this Avoik we used sentences lathei than woids oi syllables 

Theie aie seveial leasons for piefeiiing sentence intelligi¬ 
bility ovei woid-, syllable-, oi phoneme-aiticiilation fust, 
especially impoitant when woiking with patients lathei than 
with tiained listeneis, the phonetic alphabet need not be used, 
second, with sentences it is easiei to pieseive the many natuial 
tiansitions in connected discouise fiom one phoneme to an- 
othei This aspect of speech has lecently been emphasized 
by seveial laboiatoiies The majoi leason foi utilizing ma- 
teiial othei than sentences foi assessing geneial speech 
lecognition is a mattei of time Finally, with speeded speech 
the measuiement of the speech unit pei unit time is much 
moie convenient 

Fletchei^ made these points many yeais ago, and piovided 
one tiansfei fiom sentence intelligibility to aiticulation as 
measuied by syllables and letteis He had his laboiatoiy 
constiuct 49 lists of 50 sentences each Sentences weie five to 
12 woids in length, each containing foui or five “thought” 
woi ds all essential to the full meaning of the sentence The 
1 espouse to a sentence (each vas cast in an inteiiogative oi 
impelative foim) could be scoied light oi wiong An at¬ 
tempt was made to i educe intellection 
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Foims 1 and 2 foi neither A noi B is significant at the 05 
level 

In summaiy, ive had shovm that even with what is con- 
sideied extiemely rapid speech one can expect normal listen¬ 
ers to do quite well so long as the talker maintains rather 
crisp ai’ticrilation (As a matter of fact, it is a question Mhet i- 
ei the drop from around 100 per cent to 82 4 per cent in- 
telhgibihtj’’ IS entirely due to the increased speed Some, i 
not most, of the decrement is certainly due to an occasionaln 
sluiied 01 paitiallj' elided word or svllable ) Further, we 


TABLE I 


Frequencv Distubutions of Scoies on Speeded Speech 


Tests A and B {X 25) 

Per Cent IntelliEribiliU Attainea 
100-9S q7-''5 ai-8*» SS-SC So-Sa 


Mean 


A Form 1 3 3 7 6 4 

A Foim 2 - 2 10 5 3 5 

B Form 1 6 11 S 

B Foim 2 9 9 6 1 _ 


SOS 
S4 0 

58 4 

59 6 


Range 

70 9S 
72 9S 
S4 9S 
S2 9S 


had tapes covering the range 280-345 words per minute, each 
with an alternate comparable form 

With these tapes and this information we were ready to 
test the hypothesis in the clinic that audiograms defective in 
the higher frequencies ivould do relatively pooilj^ on these 
tapes, in the absence of central damage 

Patients were collected, one at a time, who possessed the 
audionietiic patterns necessary and who gave no evidence 
whatever of central damage and were far from senile Each 
was given a complete oto-audiologic workup and then given 
Test A (either Form) at a level about 40 db over his 50 per 
cent threshold for the PB lists 

In a group of six men (eight ears) with no audiometiic 
loss greater than 15 db through 3 kc, but with losses of 20 
to 85 db at 4 kc, no disturbance of speeded-speech reception 
was seen The average per cent correct for Test A was 84 5 
per cent, range 76 to 94 This is indistinguishable from the 
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usually two oi thiee of the thiee othei i espouses would offei 
a leasonable answei 

Theie weie, of couise, numerous exceptions to these veiy 
difficult 1 espouse item lequiiements, but in the main the lules 
weie followed Mi Robeit Pettie and Mi William Atkinson 
composed sentences and iespouses Then sentences weie 
dovetailed to compose the full list (see Appendix A) 

A speakei with geneial Ameiican dialect, who habitually 
talks lathei lapidly but with high intelligibility, and who was 
able to attain much fastei speeds was chosen He lead these 
bundled sentences lepeatedly into a Western Electiic 640AA 
miciophone connected to the Western Electio-Acoustic Com¬ 
pany condensei miciophone complement and thence diiectly to 
an Ampex 300 tape lecoidei About five seconds elapsed be¬ 
tween sentences On seveial leadings the speakei lead just 
as fast as he could, while still aiticulatmg each phoneme 
appioximately coiiectly On seveial othei leadings he slowed 
a tiifle, then moie, and so on These tapes weie then an¬ 
alyzed on the Sound Appaiatus Company sound level lecoidei, 
woids per minute computed (neglecting, of couise, pauses 
betiveen sentences) and a selection made lepiesenting a dis- 
tiibution of speeds of 345, 330, 324, 316, 300, and 280 woids 
pel minute. Tests A-F lespectively 

It was ascei tamed, by admimsteiing ceitain of these tapes 
to laige gioups of young men with noimal healing and with 
an IQ of 100 oi bettei, that test-ietest leliability was as good 
with 50 of these sentences as with 100 Accoidingly each 
tape was split into Foims 1 and 2 of 50 sentences each, so 
that at each speed an alteinate foim was available 

A gi oup of 25 men as desci ibed above was given Foi ms 1 
and 2 of the two fastest speeds No audiometiic loss existed 
gieatei than 15 db m the 500-3000 cps lange The tapes weie 
played 40 db ovei thieshold for the noimal eai Table I 
shoivs a distiibution of pei cent intelligibility and othei in- 
foimation on these tests 

The mean diffeience between Tests A and B is significant 
at less than the 01 level, while the mean diffeience between 
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10 pel cent oi nioie lowei than the woist man in the noimal- 
heaimg gioiip 

It IS notei\oithv also that m this gioiip of 22 eais only 
seven scoied 80 pei cent oi bettei, the highest scoie yielded 
being 88 pei cent coiiect, ivlieieas in 36 pei cent of the 
noimal-heaiing gioiip the scoies weie 90 pei cent coiiect oi 



85- 80- rs- 70- 65-60- 55- 50- 45- 40- 35- SO¬ 
SO 84 79 74 69 64 59 54 49 44 39 34 
Percent Sentence lntetligibil\ty on Test "A' 

Relation Between Hearing at 3KC ond Speeded Speech Reception 


Fig 


bettei Theie is veiv little oveilap between these two gioiips 
The diffeience between means is, of coiiise, highly significant 

The conclusion seems obvious that a noimal oi neai-noimal 
audiogiam at 3 kc is essential foi high sentence intelligibility 
if stiess is put upon the speech signal thiougli a speed-up 

If healing at 3 kc is essential foi full efficiency on speeded 
speech, heaiing at 2 kc should be much moie so On anothei 
gioup of 13 men (17 eais) with no loss gieatei than 15 db 
a 1 kc, but w ith losses of at least 20 db at 2 kc, an even moie 
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lesults in Table I with peifectly noimal eais and indicates 
beyond leal doubt the iiielevance of 4 kc in this connection 

In a gioup of 19 men (22 eais) with no loss gieatei than 
15 db thiough 2 kc, but with losses of 20 to 65 db at 3 he, 
some leal distuibances occiuied Mean scoie was 69 4 pei 
cent collect Low scoies weie found in foiii eais even though 
the loss at 3 kc was only 25 db These foui cases aie giaphed 



Words Per Minute 


Deteriorating Effect of Speed With 
Only Minor Loss at 3 KC 

riu 1 


in Fig 1 togethei with the means and langes foi the noimal" 
healing gioup These men all scoied at least 10 pei cent 
below the mean on Test A, and all below the lowest man on 
Test A in the noimal-heaiing gioup 

In Fig 2 IS giaphed the ielation between audiometiic loss 
at 3 kc and pei cent coiiect on the fastest speech tests Of 
seven eais ^Mth losses of 40 db oi moie, five yielded scoies 
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speed Heie, wheie each eai is its oivn expei mental contiol, 
we see that the audiometiic pattern, lathei than such factois 
as loweied intelligence, pool language backgiound, etc, can 
account foi the lelatively veiy pooi peifoimance on the fastei 
lists 



Words per Minute 


Increase in Intelligibility for Slower 
Speech for 11 ears Normol through 
1 KC but with 20 db or More Loss 
at 2 KC. 


Fig- 4 

The mechanism of the deciement foi mtelhgibilitj’' in con¬ 
sequence of an audiometiic loss at 3 kc can be stated mth 
some confidence ie]ect the notion that fiequencj* dis- 
ortion pe? se is lesponsible, and accept the simplei explana- 
lon that about 15 pei cent (84 minus 69 4) of the cues foi 
sentence intelligibility' aie fiequency-dependent upon the 3 kc 
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diiect lelationship is found Fig 3 shows the pei cent in¬ 
telligibility foi these eais as it vanes with loss at 2 kc All 
but one of these eais (and it with least loss) aie fai below 
noimal peifoimance on Test A 

Yet, in spite of lathei steep losses at 2 kc (note in Fig 3 
that ten of the eais had diops of 40 db oi moie), these eais 


90-94 

85-89 

80 84 
O 

w 75 79 

o 70-74 

w 

10 

2 65 69 
?60-64 

5 55 59 
^ 50-54 
■§> 45 49 

3 
O 

•c 40 44 
H- 

o 35 39 
I 30 34 

6 25 29 

LU 

5 20-24 


III 


1 


I 


I 


I I 

I I 


1 I 

I 


80- 75- 70- 65- 60-55- 50-45-40- 35- 30- 25- 20-15-10 5- 0- 

84 79 74 69 64 59 54 49 44 39 34 29 24 19 14 9 4 
Percent Sentence Intelligibility on Test 'A 
Relation Between Heoring ot 2 Kc and Speeded Speech Reception 


Fie 3 


can handle oidmaiy speech quite well Only four showed a 
loss of moie than 15 db on the PB lists, and all leached a PB 
maximum of well ovei 80 pei cent lathei quickly, fuithei- 
moie, time was taken to examine 11 of these eais with two 
01 thiee speeds slowei than Test A, and in neaily eveiy case 
a quick use to an intelligibility approaching the noimal case 
was found 

Fig 4 shows the i apid mci ease of intelligibility with slowei 
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speed Heie, A’slieie each eai is its oira expeiimental contiol, 
\ie see that the audiometiic pattern, lathei than such factois 
as loweied intelligence, pooi language backgiound, etc, can 
account foi the lelatively veiy pool peifoimance on the fastei 
lists 



Increase in Intelligibility for Slower 
Speech for U ears Normal through 
I KC but with 20 db or More Loss 
at 2 KC. 


Fig^ 4 

The mechanism of the deciement foi intelligibility,’ in con¬ 
sequence of an audiometuc loss at 3 kc can be stated with 
some confidence We ieject the notion that fiequency dis- 
oition pe? se is lesponsible, and accept the simplei explana- 
lon that about 15 pei cent (84 minus 69 4) of the cues foi 
sentence mtelligibiliW aie fiequencv-dependent upon the 3 kc 
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legion With slowei inputs these lost cues can be compensated 
foi by the heavy fiequency-iedundancy in speech, but at the 
woid-iate of Test A the speech input is too lapid foi this 
ledundancy to opeiate veiy efficiently By eliminating oi 
1 educing the possibility of using the ledundancy in the speech 
signal, one can demonstiate the necessity of healing in the 
3 kc legion foi connected discouise 

Such a lesult bungs connected discouise into appioximatelv 
the position of phonemes as lepoited by Fletchei (p 282 ff) 
With noimal eais and filteiing that eliminates all fiequencies 
above 2500 c/s, the following individual speech sounds diopped 
to 85 pel cent aiticulation oi woise t, k, n, z, ch, s, f, and 
th Yet these lepiesent some of oui commonest phonemes, 
often keys to woid intelligibility and consequently (though 
less often) to sentence intelligibility It does not seem fai- 
fetched to believe that sentence intelligibility should decline 
15 pel cent when these sounds aie missed oi confounded, 
pioviding one maikedly ieduces the oppoitunity foi ledun¬ 
dancy to opeiate 

Oui two gioups with shaip diops at 3 kc and 2 kc, suffice 
to show the special impoitance of the highei fiequencies when 
speed stiess is put upon the speech signal Foi the lathei 
ledundant spondees in quiet, Gloiig and his associates have 
shown that the contiibution of even the 2 kc legion in healing 
can pietty well be ignoied, while Hams'' has shown that 
while 2 kc contiibutes significantly to PB intelligibility, 3 kc 
does not The conclusions of these woikeis should piobablv 
now be modified to le-emphasize the highei fiequencies m 
thinking about the i elation of audiometiic pattern to speech 
leception in audiological counseling, compensation foimiilae, 
and healing aid fitting, to name thiee aieas 

To take only one of these aieas by way of example we 
may inquiie whethei the mathematical equations i elating 
audiometiic loss to the speech leception thieshold should not 
be le-woiked, using a vaiiety of distoitions in the speech 
signal, much as found in daily life We aie accustomed to 
listening to speech thiough veiy low-fi systems such as intei- 
coms, public addiess systems, small ladios, etc We aie 
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accustomed to speakeis whose initial qualitj', including speed, 
IS very debilitating We aie accustomed to speech in public 
buildings Avheie noise-masking and leveibeiation aie ex- 
tieme It would seem inse to include some examples of dis- 
toitions such as these in any speech leception test puipoitmg 
to simulate eveij'day conditions. Speeded speech may seive 
as a paiadigm of these distortions It is moie than likely 
that oui explanation foi the piesent data, given above in 
teims of a i eduction in the possibihtj' of utilizing ledundancy, 
can be generalized to the case of an actual loss of redundancy, 
as in leveiberated (by masking) oi inteiiupted speech For 
all these conditions, the higher frequencies should perhaps re¬ 
ceive a tilt upward in oui reflections on the matter 
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APPENDIX A 


Form 1 


1 

2 

3 

4 

5 

6 


Srass roots moi ement is likely to start 
wnere there is wind mth the soil lery shoit with people 

What drops from trees in the fall’ 
ram leaves birds woods 


The game of horseshoes can be n on n ith 
steel hoofs ringers ties 


IVhat shines in the skv at night’ 
sun polish stars darkness 

Ice formed at the edge of the roof b% 
neavj frozen icicles sheets 

How much IS two times three’ 
tno three fue six 


dripping n ater is called 
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7 In the fall the most popular team spoit in Ameiica is 
wiestling New Yoik Yankees football October 

8 Which coin is half of a dime’ 

nrckel dime half-dollai dollai bill 

9 A man’s routine i\alk may be consideied 
conciete sidevalk a constitutional the dog 

10 Which IS a city in Nei\ England’ 

Trenton Boston London Maine 

11 A plane lighting on the deck of a cainei is most likely to be 
a pigeon a pilot a Navy plane biilliant 

12 Which man was an Ameiican general’ 

Grant Wilson Napoleon Joan of Arc 

13 Some inexpensively bound books issued peiiodically are called 

authors magazines news print 

14 What color is the glass in the summei ’ 

mown browm hot green 

15 Cars that travel directly betw'een mountains use 
wateiways high altitude high octane gasoline cables 

16 The country noith of the United States is 

Canada Mexico North Dakota Norw'ay 

17 A pencil shaipenei is very useful in 
turning the office shavings pointed 

18 What do we look at on a W'atch to tell time’ 

eyes clocks hands ears 

19 A woman weais pumps 

by hand w'ater on her feet clothing 

20 Which IS a yellow citrus fruit’ 
apple lime lemon peai 

21 Glass lenses worn over the eyes aie called 

camel as clear windows spectacles 

22 What does a secretary use to type letteis’ 

typewriter eni elope alphabet notebook 

23 A veo haish solution called lye 

on the bed is to tell falsehoods will burn the skin sleeping 
dog 

24 Blight IS to dim as loud is to 
light soft sound hard 

25 A square iing encloses 

impossible geometry wedding boxers 

26 How much is fn e minus two’ 

tvo three five ten 

27 One of the races to which people belong is 

running Yellow hoises contest 

28 If ears me for heaiing, the nose is foi 

seeing heaiing tasting smelling 

90 The largest thing living in the ocean is a 
ocean linei whale fish iceberg 
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30 The name of a European country is 
France Pans Berlin Uruguaj 

31 A coat •norn bj a man is likelj to be made of 

oil mink paint tweed 

32 Hoiv much is one plus three’ 

one two three four 


33 A hear which lues near the North Pole is 

black penguin polar Arctic 

34 Name a green leafv vegetable 

tree corn spinach grass 

35 A large stringed instrument in an orchestra is a 
bass drum tennis racket tuba bass violin 


36 If cats ha^e kittens what do dogs haie’ 
bark meow puppies fleas 

37 To hieak which kind of lecord brings fame 
testimonj phonographic files athletic 

38 What do we wear on our feet when it lains’ 

socks mittens rubbers raincoats 

39 To sign a letter is to add 

a plus Zodiac one's name billboard 


40 MTiich farm animal is a bird’ 

horse chicken dog eagle 

41 Some heai enly stars ma> be seen better 

in old moties with fne points with a telescope 

42 W hat has four wheels and a motor’ 

bicvcle wagon automobile motorboat 


43 A forward pass is made by throwing a 
between mountains not bidding proceed 

44 Complete the rhjme One two, button m^ 

shirt three shoe lip 

45 A new broom sweeps 

floor clean mone^ straw 


46 


47 

48 

49 


50 


Trains run on railroad 

model tracks locomoUre stations 

Mam ^olces singing together make a 
choir song party duet 


vegetable goes with carrots’ 
rabbits blue butter peas 

A new pipe must be broken in 

by the smoker steel tobacco water 


Underline the largest farm 
elephant pig horse 


animal 
w hale 


football 


qualiti 


the '^™erican made car is 

ord Detroit money Cadillac 

rhymes with remember’ 
September juh ember Mothei s Day 
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7 In tUe fall the most populai team spoil m America is 
wrestling New York Yankees football October 

8 Which com is half of a dime’ 

ntckel dime half dollai dollai bill 


9 A man’s loutine nalk may be considered 

conciete sidenalk a constitutional the dog 

10 Which IS a city in Nen England’ 

Trenton Boston London Maine 

11 A plane lighting on the deck of a caiiiei is most likely to be 
a pigeon a pilot a Navy plane biilliant 


12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 


24 

25 

26 

27 

28 
29 


Which man was an Ameiican general’ 

Grant Wilson Napoleon Joan of Aic 

Some inexpensively bound books issued periodically are called 
authors magazines news punt 


What color is the glass in the summei ’ 
mown brov n hot green 


Cais that travel directly between mountains use 
nateiways high altitude high octane gasoline cables 

The countij noith of the United States is 
Canada Mexico North Dakota Noiway 

A pencil shaipenei is very useful in 
turning the office shavings pointed 

What do we look at on a natch to tell time’ 
eyes clocks hands eais 


A noman neais pumps 

by hand natei on her feet clothing 

Which IS a yellow citrus fruit’ 
apple lime lemon pear 


Glass lenses norn over the eyes aie called 
cameras deal nindows spectacles 

What does a secretary use to type letters’ 
typewriter envelope alphabet notebook 

A veiy haish solution called lye 

on the bed is to tell falsehoods will burn the skin 
dog 

Blight is to dim as loud is to 
light soft sound hard 

A squaie img encloses 

impossible geometiy wedding boxers 

Hon much is fne minus two’ 
tno three five ten 


One of the races to nhicli people belong is 
lunning Yellow horses contest 


rs are foi heaiing, the nose is for 
g healing tasting smelling 

largest thing Ining in the ocean is a 
a liner whale fish iceberg 


sleepin 
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30 The name of a European country is 

France Pans Berlin Uruguaj 

31 A coat worn by a man is likeli to be made of 

oil mink paint tweed 

32 How* much is one plus three’ 

one two three four 

33 A bear w hich In es near the North Pole is 

black penguin polar Arctic 

34 Name a green leafv legetable 

tree corn spinach grass 

35 A large stringed instrument in an orchestra is a 

bass drum tennis racket tuba bass violin 

36 If cats hate kittens what do dogs hate’ 

bark meow puppies fleas 

37 To break tvhich kind of record brings fame 

tesbmony phonographic files athletic 

3S What do tve wear on our feet when it rains’ 
socks mittens rubbers raincoats 

39 To sign a letter is to add 

a plus Zodiac one's name billboard 

40 Which farm animal is a bird’ 

horse chicken dog eagle 

41 Some heatenly stars may be seen better 

in old moties with five points with a telescope qualitt 

42 What has four wheels and a motor’ 

bicycle wagon automobile motorboat 

43 A forward pass is made by throwing a 

between mountains not bidding proceed football 

44 Complete the rhvme One. two, button m^ 

shirt three shoe lip 

45 A new broom sweeps 

floor clean mone^ straw 

46 Trains run on railroad 

model tracks locomotiie stations 

47 Manv loices singing together make a 

choir song partv duet 

48 What green legetable goes with carrots’ 

rabbits blue butter peas 

49 A new pipe must be broken m 

by the smoker steel tobacco water 

50 Underline the largest farm animal 

elephant pig horse whale 


Form 2 

1 A 1 erj expensii e American made car is 
the Ford Detroit monev Cadillac 

- ^ hat month rhi mes w ith remember’ 

eptember Juh ember Mothers Dav 
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3 Giound in ^^lllch plants aie giown is called 
soil glam electiical ciicuit suppoit 


4 Which animal ^\alks on tAio legs’ 
centipede chimpanzee dog tulip 

5 The laigei body of Congiess is called 

House of Representatives politics legislation giave 

6 Name a iivei in Afiica that flows noith 
Rhine Nile Mississippi Congo 

7 The mouth 01 gan is knovn otheiwise as 
anatomv teeth harmonica disease 

S A penny saved is a penny 

spent pinched earned bank 

9 Five laige inland lakes aie called 

Great Lakes continental Hudson Bay Gieat Salt Lake 

10 Name a Euiopean capital city 
Washington Pans Haitfoid Venice 

11 Count by twos Two, foui, siv 
toui number count eight 

12 What is the Gulf of Me\ico’ 

body of water Spanish speaking countiy game gasoline 

13 A club earned by a policeman nhile on duty is a 

social Policeman’s Benevolent Association pistol nightstick 

14 If I mi\ beans and com I get 

pizza Suki yake succotash MeMcan com 

15 Piecipitation vliich on stiiking the giound may bounce is called 
chemical snoAv ball hail 

16 A stitch in time saves 

thiead nine clothes clock 

17 The kind of pitch which iiuolves a catchei is to be found in 
eveigreen trees tar baseball slope 

18 If jou had tiouble seeing jou would weai 

a hat eyeglasses better light hearing aid 

19 The teim Silent Seivice applied to militaiy foices means 

quiet Aimj Submarine Force defense 

20 Up IS to down as high is to 
sky kite elei atoi low 

21 Bill IS the name foi a statement of 

bird’s beak a nickname postei money owed 

22 A white fluid that you drink is 

snow milk keiosene coffee 


23 The flag of the United States contains led and white 
stars stripes foity eight thirteen 

24 Some one a year older than tw eh e is 
ele\en thirteen fouiteen twehe 

25 Which couiitn has a female monaich 
Queen Juliana England ne\ei King 


OK PpoDle who li'ed in ancient Rome spoke 
Greet Italian Latin Sanscrit 
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27 Quarters t\hich are small and made of metal are called 

small pieces of meat 25-cent pieces one-fourth rooms 

2S Pedals are used when riding a 
flower bicycle horse rose 

29 The tvpe of match most likel> to be earned b^ a person is 
a book-match wrestling identical items marriage 

30 Name a cold country in the northern hemisphere 

Iceland Antartica Spam Hawaii 

31 Hands which trai el m circles are found 

wrists helping on a clock shaking 

32 How many mches m a foot'’ 

three shoes twelve socks 

oo Alail delivered to vour door is handled b\ 
bov babies chain open postman 

o4 How many two cent stamps m a dozen” 
two twelve twentj-fours thirtv-sis 

35 A large statue lu New Yoik harbor is 

Statue of Liberty the Empire State Building ocean liner law 

36 Bible IS the name of a 

book religion noise water 


37 Chma is a countr^ in the Far 
awav East large enemj 

oS Underhne the insect that tlies and stings 
ant robin moth wasp 

«>9 A o dimensional object with equal sides is 
geometry in inches a cube barrel 

•SO ^^at meal is one likelv to eat at seien m the mommg"^ 
snaie breakfast teletision dinner 

■11 A shght waiw motion on the surface of water is called 
hairdo gesturing surf ripple 

1- The last car in a freight train is called 
^ locomotiie comertible box car caboose 

break up rock is called high 

ciut explosives ball jump 

11 71 hich man is a Nai-y officer’ 

CO onel admiral tVa-.e policeman 

® ^re called 

irebugs commissioners smoking firemen 

Thursda% m Noi ember’ 

t-aster Labor Dai Thanksgiving Monday 

^our equal sides IS a 

straight line geometry square 

^ dnided bv two’ 

one two three four 

thousand is 

two thousand fraction monev 
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50 \\hich liquid is not a beveiage’ 

milk gasoline lemonade beei 

U S Naval Medical Reseaich Laboiatoiy, New London, 
Conn 

14 Bioad Stieet, New London, Conn 


INTERNATIONAL POSTGRADUATE COURSE IN 
RECONSTRUCTIVE SURGERY OF THE 
EXTERNAL NASAL PYRAMID AND 
NASAL SEPTUM 

An international couise in Reconsti iictive Suigeiy of the 
External Nasal Pyiamid and Nasal Septum will be given in 
Mexico City July 4-15, 1960, undei the auspices of the Um- 
veisity of Mexico Medical School and its Postgiaduate Depait- 
ment, in coopeiation with the Ameiican Rhinologic Society, 
and undei the diiection of Di Andies Bustamante Guiiia, 
of Mexico City The guest piofessoi will be Di Maui ice H 
Cottle, Chicago Medical School He will be assisted by a 
faculty of otoihmolaiyngologists fiom the United States and 
Mexico 

Class membeiship is limited Apply foi legislation in- 
foimation to Di Robeit M Hansen, Secietaiy, Ameiican 
Rhinologic Society, 1735 Noith Wheelei Ave , Poitland 17, 
Oie 



FIBROUS DYSPLASIA WITH MONSTER-LIKE 
DEFORMITY 

H Markowicz, M D , 
and 

E Shanon, M D , 

Tel Aviv, Isiael 

Review of the liteiatiue on fibious dysplasia (Lichtenstein 
and Jaffe,^ Weinmann and Sichei,^ Biunnei," and Hoboeck^) 
leaves one in the daik as to the tine natuie of the disease 
Nuraeious etiological factois have been suggested congenital 
anomaly of the bone foiming mesenchyme, abeiiation of ossi¬ 
fication in membianous bones of the skull, metabolic distuib- 
ance, tiauma with abnoimal local lesponse, distinbed vascu- 
laiization, h^•pothalmlc lesion, endociine dysfunction, but 
none appeals to have solid, factual basis Some authois 
(Stamm,® Davis®) include undei “fibious dvsplasia” such 
conditions as osteoma, osteoid fibioma, ossifying fibioma, 
but otheis (Thoma," Weinman and Sichei-) oppose stiongly 
this view and considei fibious dysplasia a distinct entity 

The salient clinical featuies of the disease aie onset in 
childhood, slowly piogiessive couise, and standstill on leach¬ 
ing raatuiity One bone (monostotic foim) oi many bones 
(polyostotic foim) may be affected, usually on one side of 
the body Albiight's disease, in which skeletal lesions aie 
associated with cutaneous hj^pei pigmentation and piecocious 
pubeitv, possibly lepiesents a moie seveie foim of the illness 

Lack of unanimous opinion as to the pathologic ciiteiia 
J which fibious dysplasia may be labelled as such, makes 
1 latiei difficult to asceitain the incidence of the disease 
and of Its vaiious foims Involvement of a single bone, how- 
eiei, seems to be much laiei than that of multiple bones 

^^^ng the past tliiee yeais we have obseived six cases 

Federluon'of Labor^Tn iLall Hospital General 

Editors Note Th.o J Sick Fund Petah Tik\a Israel 
accepted for pubUcTtion'^SepT" s‘ Larangoscope Office and 
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of fibious dysplasia thiee weie monostotic, all affecting 
the maxilla, two wei e polyostotic, affecting skull and facial 
bones on the same side (one of these cases was desciibed 
pievioiisly by Rosen, et al ‘‘) The sixth case was one of 
Albiight’s disease 




A lathei unusual example of the monosteotic vaiiant af“ 
fecting the left maxilla will be desci ibed 

Case 1 A male patient, aged 25 boin in Iian and lesiding in Israel 
foi the past five months, was seen foi the fust time in May, 195G His 
familv histoiv was essentiallv negative 

At the age of 14, a small piorainence appealed ovei the left nasal wall 
The swelling Incieased giaduallv In size, expanding the face and dis 
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placing the e^ es sideivavs Diplopia and nasal obsti uction superi ened and 
the patient had to keep his mouth constantlv open The mass ceased to 
grow at the age of 20 and remained stationarv since A year prior to 
admission the patient noticed a superficial sore oier the prominent part 
of the tumor which failed to heal 

The monstrous appearance es-cluded the patient from social contacts, 
and he had to stop school attendance, ne^e^theless he succeeded in 
learning to read and write (both his sisters are illiterate) Since his 



■"US confined to a back room going out onlv in the 
ng the left half of his face covered with a shawl 

patient for the first time the reaction was mostlv one 
pvt-Rnt r,, unbelief The patient’s condition was poor, but 

bppri-K-pJ■" as normallv and proportionatelv del eloped The 
aoart ^ were pushed widelv 

was 19 bulged as in a lizard Papillar-i distance 

eball nlotlllt^ acuitr of lusion and e^ egrounds w ere 
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noimal The nose ^\as displaced to the light, and the left nostril iias 
occluded A piessure soie was obseived ovei the left side of the nose 
Uppei dentition was distoited, and haid and soft palates weie depressed 
markedly, leaving haidh any room for the tongue Respiration was dis 
tuibed, and steitoious sounds were produced duiing sleep The naso 
phar\n\ ^vas occluded, and examination of the larynx was not feasible 
Examination of the neck chest, abdomen and extiemities showed no 
pathological findings 




ris 



A monstious defoimlt^ lesultin 


f'om fibious (Usplisii 


Laboiaton studies blood count and moipholocv for 
anahsis weie noimal The KalmAVasseimanr 

Blood cheniistii uiea glucose electiohtes total niotemc -fil negative 

globulin, cholesteiol calcium phosphoms, potassium nufni, 

fase as well as u.inaiv exciet.on of calcium onTreguK. 

all weie within the noimal limits liai uptake m tlm^tln m a ^ a ^ c 

elevated (38 pei cent aftei two houis and Go per cent afte 2 ! hom'ir 

uiinaiv excretion was 2< pei cent aftei 2-4 houis tioms), 


Radiological studies of the chest 
tiacts revealed no pathologv X nv 


‘eta^^lmatlon^nriV ^he ui.naiv 
examination of the skull showed a 
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cii cumsci ibed amorphous mass the size of a fist leplacing the normal 
structuie in the midpait of the facial skeleton (see Figs 4 and 5) The 
oibital loofs i\eie pushed upvaid and thinned out It appealed almost 
ceitain that the left maxilla iias the onl\ bone imolved 

e decided to perfoi m an extii pation of the diseased maxilla, hoping 
that i\ hen follou ed b\ a plast\, the patient’s condition ivould become 
beaiable The opeiation ^^as planned as follows 

1 Tiacheotom\ undei local anesthesia (intubation was not feasible) 

2 Geneial anesthesia thiough an endotiacheal tube 

D Ligation of the left external caiotid aitei' 

} Excision of the badli nouiished thinned out skin o^el the left 
maxilla with piesenation of as much cutis as deemed necessam foi a 
lining of the lesulting cavit\ 



3 'Maxillectom^, total oi paitial 

t) Opeiation catiU to be lined with adjacent skin oi with a skin giaft 
' The fate of the left e\e to be decided at the end of the operation 

did not pioceed accoidingh The usual piemedication 
^ maiked depiessite effect patient’s bieathing became deep, slow 
. irregulai and his complexion Imd and c^anotlC An emergenc^ 
cneotomt was done and ox\gen and blood were gnen A mixtuie of 
ox\gen was then administeied through an endotracheal 
luoe The left exteinal caiotid arteii was ligated 

approach was thiough a modified kloore s incision simul 
shpli mo' the sole and the adjacent atrophic skin A thin bont 

On i-pmn ^''■Posed and busk bleeding from periostal lessels appeared 
ling the bom shell a huge caiiti was opened and found to be 
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filled with blood and a soft spongy substance Bleeding was uncontrol 
lable, and tablespoons yeie used to evacuate the contents as lapidh as 
possible Aftei a fev minutes the whitish bony yall of the cavitj could 
be seen Hot saline sponges weie, put in and this paitly conti oiled the 
bleeding, hoiievei, the blood piessure diopped suddenly, and lespiiation 
and caidiac beat stopped Aitificial lespiiation, massive blood tianslusion 
and mtiavenous noi adienaline weie of no avail 

On postmoitem examination a laige cystic stiucture was found with a 



bom vail disoiete fiom the suiiounding bone (see Pig G) The c>st 
occupied a paiacential position, its centei situated appioximateh where 
the left niaxillaii sinus should ha\e been The diameter of the caviU 
was about 10 cm It displaced the paianasal sinuses and the nasopharjnx, 
leaching posteiioili the bodies of the ceiiical \ertebiae The left oi 
bital loof was displaced supeiioili so that an impression was made in 
the infeiior aspect of the left tempo* al lobe In no place did the mass 
actualU penetiate into the cianial ca^iU but the fiooi of the anterior 
fossa was papei thin in some places The lungs weie soft and airj The 
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heart -^vaa drop shaped and sho-v\ed a few petechial hemoiihages m the 
auricular pericardium The gasti ointestmal tract, liiei, gallbladder, bile 
ducts, spleen, pancreas, adrenals, kidneis, uiinarv passages and abdominal 
vessels weie normal Theie were no other horn deformities 

Microscopic examination shoned aieas of fibious connectiie tissue mth 
foci of nenl' formed, pnmitiie hone tubercula Osteoblasts Mere seen 
in the Ticiinitv of the piimitne bone 



COMMENT AND SUMMARY 

An unusual example of the monostotic foim of fibious 
dysplasia in a 25-yeai-old male is desciibed It involved the 
left maxilla, lesulting in a monstious external defoimity No 
othei lesions weie found in the body, and laboiatoiy studies 
revealed noimal values except foi an elevated uptake of 
t opeiation lespiiatory depiession and hemoirhage resulted 
in nieveisible caidiac aiiest 

Retiospectively it seems to have been a mistake to continue 
he opeiation after completing tiacheotomy The cause of 
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the lespiratoiy depiession should have been moie caiefully 
investigated and the intervention postponed oi peihaps aban¬ 
doned 

It appeals plausible that defoimities like the one desciibed 
heie seived as inspiiation foi the mythological concept of a 
monstei, as well as for some works of ait by Hieionymus 
Bosch and by Pablo Picasso, among otheis 
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POSTGRADUATE COURSE 

The next postgmdunte couise in Lsiyngology nnd Bioncho** 
esophagology to be given by the Univeisity of Illinois College 
of Medicine is scheduled foi the peiiod Apnl 4 to 16, 1960 
The couise is undei the diiection of Di Paul H Holingei 

Intel ested legistiants will please wiite diiectly to the De- 
paitnient of Otolaiyngology, Univeisity of Illinois College of 
Medicine, 1853 West Polk Stieet, Chicago 12, Ill 



A MODIFIED TECHNIQUE OF RHINOMETRY 

With a Preliminary Note on the Effect of Nasal 
Decongestants Administered Orally 

J W McLauKIN, M D ,t 
Baton Rouge, La , 

W F Shipman, M D ,t 
and 

D E Kirkley. Jr , E E t 
New Orleans, La 

Deteimination of the size of the effective nasal an way has 
long piesented a challenge to rhinologists It presents a pai- 
ticulai pioblem to modem ihinologists because of the populai- 
itj"^ of decongestants for oial administiation, which aie now 
used without any leal knowledge of the degree of then effect 
on the nasal mucosa 

Rhinometric methods pieviously used aie open to the ciiti- 
cism that they fiequently cause distortion of the size of the 
naies as well as leflex mucosal congestion Indnect methods 
include measuiements of the gioss strength of the lespiiation 
thiough one oi both naies, oi an analysis of the shape and 
size of spots made by bieathing on a miiioi, as lecommended 
by Zwaaidemakei ^ These methods have the advantage of 
simplicity but lack the accuiacy of moie dnect methods, which 
include 1 Couitade’s- water manometei, an appliance at¬ 
tached externally and unilateially to the naies, 2 the mask 
intioduced by Reveichon and his associates,^ to prevent de- 
foimity of the external naies in the course of the examination, 
3 the mask devised by Uddstiomei^ for the exact, separate 
measuiements of the an flow thiough the nasal and oral 
compartments 

’This ork was done on a ^rant pioMded b\ Burroughs Wellcome 
Pharmaceuticals Inc 

-prom the Department of Otola^^ ngologt Tulane Uni\ersit^ of Louisiana 
School of Medicine 

,*T'rom the Biophysics Program Ph\sics Department Tulane ITni'ersitj 
or Louisiana 

Editors Note This manuscript recened in The Larvngoscope Office and 
accepted for publication Oct 2 
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None of these methods meets the obvious need foi a tech¬ 
nique of ihinometiy which will be both accuiate and piactical 
in the evaluation of the effects of suigical measuies and medi¬ 
cations On the the nasal an way We began oui attempt to 
devise such a method by a caieful leview of the numeious 
pioceduies pieviously lecommended foi this pin pose We 
also boie in mind the piinciples of nasal peimeability woiked 
out by Uddstiomei^ and Pioetz® We agiee with such ob- 
seiveis as Stoksted and Nielsen,® and Seebohm and Hamilton’ 



that the election.e dev.cea available m medicine today pe.m.t 
moie convenient and moie accmale objective measmements 
of the nasal an way than any ot the devices pieviously utilised 
We have found the piessuie t.ansducei (stiain gauge) and 
the diiect wiitmg lecoidei especially useful 

DESCRIPTION OF TECHNIQUE 

The technique of antenoi ihmometiy winch we emnlov is 
a modification of the posteiioi ihmometnc technique devised 
by Seebohm and Hamilton ' By then method, a double-lumen 
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Fig 2 Mask and transducer used in rhinometr} 


u e IS intioduced into the mouth, and a measuied flow of 
gen IS passed into one tube The oxj'gen flows on into the 
01 op aijTix, whence it can alternately pass 1 into the naso- 
P^aij-nx, 01 2 out of the by-pass oial tube to a tiansducei 
Tn!f measuiement thus secuied is a lelative imeise 

mi ° ^ ^ nasal aiiwa 3 ' This lecoiding method 

o\es ceding the electiical output of the tiansducei into 

lecoidei In testing this 
ethod, we found an undesiiable featuie, that the mouthpiece 

ue rZTf stimulates the gag leflex, theiefoie, 

1 iis method by leplacing the mouthpiece with 
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the Boothby-Lovelace-Bulbulian nasal oxygen mask, to which 
a piessiue tiansducei is connected The mask is a satisfactoiy 
substitute foi the mouthpiece, since we do not use mtianasal 
topical applications With this alteiation, an efficient method 
of anteiioi ihinometiy becomes available The appaiatus 
necessaiy is shown in Figs 1 and 2, and the wiling diagiam 
in Fig 3 

Waim, humidified oxygen is fed into the mask at 10 liteis 
pei minute, it passes into the nose and nasophaiynx and 
then out thiough the mouth The fall in piessuie within the 



FiS 3 diagram of equipment 

mask, and, theiefoie, within the nose, is tiansmitted to the 
piessuie tiansducei connected to the mask The output of 
the tiansducei is fed to the lecoider, and the numbei obtained 
m millivolts IS leadily conveited to centiraeteis of watei pies¬ 
suie The final value is the index of obstiuction of the nasal 
an way 


EXPLANATION OF OPERATION 

Since ail is a compiessible fluid, the electucal analogue of 
the fluid system can be used foi the explanation of this method 
(see Fig 4) 

The ciicuit which we employ is a constant cuiient system, 
that IS, it IS a system in which, if the inteinal soiuce voltage 
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and lesistance lemam constant, the cniient in the ciicnit also 
lemams constant in spite of changes exteiioi to the soiuce 

This IS evident in Fig 5, in which the cm lent in the ciicuit 

IS 

T , , , Eb (-^Olts) 

( nips ) jjg (ohms) 


(E) 

Voltage 


Internal 

Resistance 


Resistonce 
th'nugh mosk 

by pass (Rm) 



Resistance 
through ncres (Rn) 



Recorder 


Pig 4 Electi 10*11 analogue of Fig 1 


Eb 

(Battery) 

Voltage 



S 


AAAr 

Rs 



Fig 0 Demonstiation of ^olnse En as equal to IK Kn Ks—internal 
les^tance —line duuling circuit from souice Rn—resistance eqlll^alent 
lo nares En—pressure diop equiAalent to drop in naies 


If Es is veiy much gieatei than Rn, then Fig 5 is i educed 
to 


Ik (a constant) = (assuming Eb plus Rs aie held con¬ 
stant) 

Oui fluid analog!* leplaces Rs by an oxvgen flow legulatoi, 
n bj the nasal lesistance to flow, and Eb by high piessnie 
oxjgen It will be obseiied in Fig 5 that the voltage En 
IS equal to Ik Rn Since this is tiue, any change in Rn will 
cause a change in En, which in analogy is a piessuie diop 
lorn le mask to the nasophai!mx This piessuie diop is 
lansmitted to a stiam gauge oi piessuie tiausducei, the 
ou pu of uhlch, vhen applied to the electiic lecoidei, gives 
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Fip Cl nxaniplc of befoie and nftn iccoidinpr 
of watei piossiue 13 lepif-cnta (jS tins iMiter) 


A lepiosents SO cnis 
impiottd nt'-al aii»3' 


a detJectiou (ni millivolts) that lepieseiits nasal lesistance 
(\\hen conveited to centimeteis of watei) 

Because the fluid s^steln is a iion-hneai device, the piessuie 
obtained is also a non-lineai function of the naies opening' 
Stoksted and Nielsen ha\e ampl\ illustiated the factois in- 
^olved in deiiving the non-lineai lelationship The system 



MC LAUKIN, ET AL RHINOIklETRY 


161 


which Me aie desciibmg does not lequiie the lefinements 
necessaiy in then sjstem, because of the method of measuie- 
ment Inspiiation ivith the mouth closed \vould be analogous 
to anothei voltage soui ce, the lungs, in sei les ivith a constant 
cuiient souice It was, theiefoie, found simplei to have the 
patient close the glottis, if he could, oi bieathe gently thiough 
the mouth, neithei of ivhich actions would significantly com¬ 
plicate the nasal au-floiv system The lesulting negative and 
positive piessuie on quiet lespiiation thiough the mouth in 



patients unable to hold then bieath pioduces no undulations 
at all, 01 a minimum too slight to need considei ation Any 
undulations fiom lespnation shown on the giaph (see Fig 6) 
aie aveiaged as a stiaight line, and the leading is taken 
accoi dingly 

A by-pass opening is necessaiy on the oxygen mask If it 
IS not piovided when the nose is completely obstiucted, the 
flow late at the souice ivould be alteied, and the lecoidei 
M ould stop at full scale on the paper The nasal mask used 
(see Fig 2) has piovisions foi using any one of thiee dif- 
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leient calibiated holes to allow the oxygen to by-pass a com¬ 
pletely obstiucted nose 

CLINICAL APPLICATION (SEE FIG 7) 

The patient, whethei his nasal obstiuction is of infectious, 
alleigic, vasomotoi, endociine oi psychic oiigin, lies lecum- 
bent foi ten minutes befoie the test, so that he will be fully 
lelaxed, and maximum passive mucosal congestion will occui 
He IS shown how to open his mouth and allow the oxygen 
tiom the nasophaiynx to escape into the oiophaiynx as he 
bieathes quietly thiough his mouth 

With the oxygen input shut off, the lecoidei is set with 
the stiain gauge contiol at zeio, this setting coiiesponds 
with the laigest diametei of the naies The flow legulatoi 
IS turned on to 10 hteis of oxygen pei minute The nasal 
outlet of the mask is obstiucted, to stimulate a completely 
congested and obsti ucted nose, the oxygen in the mask must, 
theiefoie, escape thiough the by-pass valve The standaidi- 
zation contiol is now adiusted until the lecoidei leads 1 mv, 
that IS, full scale As this takes place, a U watei tube in 
paiallel with the tiansducei an hose (see Fig 1) will be noted 
to be 10 cm in height, as the diametei of the by-pass oiifice 
has been made to pioduce such a piessuie 

Duimg the tests to deteimine the effectiveness of what- 
evei medication is used on a paitly open nose, the physician 
closes the by-pass ivith his fingei, thus causing all oxygen to 
pass thiough the nose As the calibiation of the lecoidei is 
known, and full scale on the lecoidei is equivalent to a given 
piessuie in centimeteis of watei, any leading less than full 
scale IS that latio oi peicentage of full scale piessuie calibia- 
tion (see Fig 6) 


PRELIMINARY RESULTS 

To test the accuiacj'' of the appaiatus, ten patients, all pie- 
sumably noimal, weie tested umlateially, the othei’ side of 
the nose being taped to simulate obstiuction Ten tests weie 
conducted on each patient, and m all instances lepeated tiials 
on the same patient pioduced consistent leadings 
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To date, and pielimmaiy to the study of a later, laigei 
senes of tests, ^ve have investigated the effect on 12 patients, 
of each of foui sjunpathomimetic agents commonly used in 
compounded phaimaceutical piepaiations (see Table I) A 
baseline leading was secuied on each patient befoie the medi¬ 
cations weie given, always on an emptj- stomach, and a second 
leading was secuied an hour latei At tins tmie we are 
leporting only the gioss obsective and sub 3 ective results In 
a latei report, the variations in response will be presented 
As Table I shows, the number of cases in which objective 


TABLE I 

Objective (Rhinometnc) and Subjective Results of Xasal Decongestants 
Administered Orallv to 12 Patients 


„ Tlbinometric Ob3ecti\ e Results 

Drug’s Airuav Subjective Results 

___Increased Decreased TJnclianged Better Worse Same 


Ephednne 

(Ephedrme Sulfate) _ 9 

1 

2 

5 

3 

4 

Sudafed 

(Pseudoephednne HCl) 4 

5 


2 


10 

Veosvnephrine 

(Phenvlephrme HCl) __ 10 


2 

6 

1 

5 

Propadrme 

(Phenvlpropanolamine HCl) S 


1 

4 

3 

5 

Total patients tests ___ 31 

9 

s 

17 

T 

24 


impiovement occuired is considerably larger than the num- 
bei in which the gross effects were great enough to impress 
the patient, though the figuies are too small to be of any 
statistical significance 


COMMENT 

In addition to its simplicity of application, the technique 

esciibed has been found to have a number of other advan¬ 
tages 

J It provides a permanent record of the original state of 
e nasal airways and of the results of medical or surgical 
treatment 

2 The technique is an improvement over the method of 
u lie it IS a modification, and in which a gag-stimulatmg air 
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stieam is diiected against the palate and oiophaiynx Reflex 
closing of the naso-oiophaiyngeal communication is infie- 
quent in the new technique The oxygen in the nose can, 
theiefoie, escape thiough the nasopharynx and into the mouth, 
and a valid estimate of the nasal an way can be obtained on 
the lecoidei 

S The 10-inch deflection of the lecoidei piovides a suf¬ 
ficiently laige scale foi measuiing the slightest changes in 
the calibei of the nasal passages 

J^ Pulmonaiy influences aie lelatively unimpoitant 

5 This IS a lelatively inexpensive clinical test, which pei- 
mits the testing of laige numbeis of patients in shoit peiiods 
of time The nasal an mask input is toleiated by adults and 
by oldei childien, many of whom ivere inconvenienced by the 
mouthpiece used in the oiiginal test and would not coopeiate 
in it Young childien, of couise, do not coopeiate well m 
any test 

6 Reflex vasculai changes aie minimized by the use of 
waim humidified oxygen 

7 Since quiet lespnation thiough the mouth does not altei 
the lesults, patients who have difficulty holding then bieath 
while maintaining a lelaxed soft palate can be peimitted to 
bieathe thiough the mouth 


SUMMARY 

A method of anteiioi ihinometiy is desciibed in which the 
impiovement in the nasal an way can be conveniently meas- 
uied befoie and aftei tieatment with oially administeied nasal 
decongestants The method is simple to use, causes minimal 
discomfoit to the patient, and piovides a peimanent lecoid 
of changes in the an way befoie and aftei medication oi 
suigeiy 

Piehmmaiy tests show that the oial administiation of nasal 
decongestants does mciease the size of the nasal an way, 
although the effects maj not be sufficient foi the patient to 
leahze it giossly 
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PAN-PACIFIC SURGICAL ASSOCIATION 
Eighth Congress 

Honolulu, Hawaii, September 27-October 5, 1960 

The Eighth Congiess of the Pan-Pacific Suigical Associa¬ 
tion will be held in Honolulu, Hawaii, September 27 thiougli 
Octobei 5 m 1960 

All membeis of the piofession aie eligible to legister and 
aie uiged to make aiiangements as soon as possible if they 
wish to be assuied of adequate facilities because of limited 
space 

An outstanding scientific piogiam by leading suigeons piom- 
ises to be of interest to all doctois Ten suigical specialty 
sections aie to be held simultaneously 

Fuithei infoimation and biocliuies mav be obtained by 
niiting to Di F J Pinkeiton, Diiectoi Geneial of the Pan- 
Pacific Suigical Association, Suite 230, Alexandei Young 
Building, Honolulu 13, Hawaii 



PROCEDURE OF “INTERPOSITION” FOR 
OTOSCLEROTIC DEAFNESS 


Michel Portmann, M D , 
Boideaux, France 


Siugeij’- foi deafness caused by ankylosis of the stapes has 
been steadily impioving Although pioceduies such as stapes 
mobilization, stapedectomy, and fenestiation of the labyimth, 
have been done since the end of the 19th Centuiy, it is leally 
due to chemotheiapy and the antibiotics that these opeiatioiis 
have been successful in lecent yeais 

Souidille^'’ woiked on the fenestiation opeiation foi many 
yeais and in 1927 was able to demonstiate patients opeiated 
upon successfully Lempeit*“ lefined the pioceduie and de- 
sciibed his one-stage opeiation The extiaoidmaiy develop¬ 
ment of the opeiation, thanks to the Ameiican school, is well 
known 


Although fenestiation of the posteiioi labyimth may still 
be used as a palliative pioceduie, it is ciude compaied to the 
latest possibilities offeied by suigeiy foi deafness The pa¬ 
tient, attei fenestiation, is left with a cavity which needs 
constant cleaning and caie The ossiculai chain is inteiiupted, 
the posteiioi labyimth is opened, and the healing cannot be 
expected evei to be noimal again 


In 1952, Rosen'“ levived stapes mobilization, a pioceduie 
widely used in the 19th Centuiy by the Fiench school, paiticu- 
laily by Boucheion^' In 1888, Miot” m 1890, and E J Mouie’= 
in 1890, and latei discontinued because of the iisk of infection 
bince 1952, howevei, theie have been innumeiable publica¬ 
tions thioughout the woild, dealing with thousands of cases 
attesting to the inteiest aioused by Rosen’s publication 


Although stapes mobilization is a moie physiological pio¬ 
ceduie than fenestiation of the posteiioi labyimth, it still is 
tai fiom peifect Theie aie many cases m which the anky- 
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losis IS too fax advanced to peimit efficient mobilization 
This difficulty has in the past been oveiconie by vaiious pio- 
ceduies diiected at the footplate, theieby avoiding fiactuie 
ot the Cl 111 a Foi example, Goodhill® uses a vibiatoi, Heei- 
mann® small chisels and hammeis designed to attack the 
scleiosed aiticulai ]unction In 1956, Poitmann and Claveiie^® 
desciibed a miciodiill 1 x 111011 has since been adopted by otheis, 



w 


Fig" 1 Some stapes su^g:e^^ procedures I—Simple mobilization II—An¬ 
terior crurotonij III—Stapedo-\estibular osteotom\ IV—Interposition 
T%pe I V.—^Interposition T\pe II VI—^Fenestration-graft and plastic 
stapes 




notably, John Shea Jr*® This instiument made possible a 
tiue stapedio-vestibiilai osteotomy, also called “stapedioclasy” 
by Fi Antoli Candela * 

Fowlei, Jrm 1954, desciibed Ins pioceduie of anteiioi 
ciiuotomy m which he sepaiated the diseased anteiioi end of 
the footplate fiom the disease-fiee posteiioi part, which was 
mobilized Many moie techniques might be mentioned, none, 
hoiievei, can be consideied the ideal foi stapes suigeiy The 
successful lesults of stapes mobilization by simple manipula- 
lon at the head oi neck was about 35 per cent, Avlieieas the 
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immediate success by newei techniques was quoted by vaiioiis 
authois as being 50 pei cent, 60 pei cent, and even 80 pei cent 
Most of these authois acknowledge that aftei six months the 
numbei is gieatly lessened, and after seveial yeais the success 
late IS 25 per cent One might, indeed, logically suppose that 
manipulation aiound the footplate may stimulate bone giowth 
and le-ankylosis This was suggested in one case in which 
1 had the oppoitunity of mobilizing the stapes thiee times 
when the patient lefused fenestration Aftei the fust opeia- 
tion, the excellent postopeiative gain was lost in eight months, 
attei the second, in thiee months, and aftei the thud opeia- 




an-bone gap gam with interposition O— bone lete 
A—'i'e'age of all successful cases 95 pei cent of all 
‘"^^aposition piocediire B—average of the best re¬ 
sults ,5 per cent of all patients opeiated br inteiposition procedure 


tion I tound the stapes completely fixed It seemed that 
manipulation stimulated fuithei fixation on each occasion 

ihe fiequency of lefixation aftei mobilization led to othei 
pioceduies tvhich weie moie haimful to the labyiinth Kes- 
sel,® in 1877, lecommended stapedectomy, and Coinelli,* ii* 
1949, did the same opeiation in a laigei numbei of patients 
Kosen’ moie lecently has advocated making a small fenestia 
in the footplate when he has failed to mobilize it, and otheis, 
? e , H Guillon,’ do a widei “platinotomie ” None of these 
pioceduies, howevei, seems logical, because fust, theie is no 
columellai effect, second, the fenestia thus made tends to 
close lapidly, thud, theie is always iisk of infection and 
labyiinthitis while the fenestia is open 

It wms to avoid this iisk of infection that led M Piuvot'" 
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to suggest closing the oval window with a mucus membiaiie 
giatt Shea/*’ aftei lemovmg the stapes, uses a vein giaft 
to covei the oval window and le-estabhshes a columella effect 
by using a polyethylene tube, in one end of which the lenticu- 
lai piocess of the incus is nisei ted, while the othei end, cut 
to a point, IS placed on the giaft ovei the oval window 

Although his pioceduie seems logical, and his lesults aie 
excellent, it seemed to us a pity to use a piosthesis of plastic 
when the patient's own stapes could nioie lationally be used 
We,'* theiefoie, desciibed a pioceduie (1957) which we 
called "intei position” which seems to us to be the most physio¬ 
logical singical pioceduie at the piesent time The objectives 
ot the opeiation aie J To isolate the stapes, oi pait of it, 
fiom the edge ot the oval window, £ To mseit a giaft be¬ 
tween the flee stapes oi a poition of it, and the oval windov 
The giaft has two aims fust, to close the vestibule and pio- 
tect it fi om possible infection, second, to interpose tissue 
between the bonj’’ fiame of the oval window and the bony 
footplate, and thus pi event the ankylosis 


STAPEDlO-VESTIBULAR INTERPOSITION 

As this opeiation has been desciibed in pievious aitides 
we shall heie mention only a few paiticulai points of tech¬ 
nique 

Appioach 

Tins is almost always the tiansmeatal appioach desciibed 
bj'' Kosen It is impoitaiit to lemove enough of the canal to 
obtain a complete view of the stapedial footplate 

Examination of the Lesions 

It IS necessaij to analyze the lesions causing ankylosis m 
oidei to judge what might be accomplished suigically and to 
estimate the possibility of pieseiving the stapes Lesions 
aie classified into loui fundamental types (BelluccT) 

'Pijpe I The joint space is still visible, but the annulai 
ligament is beginning to ossify in places, mostly m its an- 
teiioi-supeiioi pait 
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Type n The otoscleiotic sinface has oveigiown the an- 
teiioi-supeiioi pait of the joint space and is alieady in the 
footplate In Types 11 and III a compensating atiophj' of 
the lemaindei of the footplate may be seen This appeals 
bluish and tianspaient The ciuia may be involved by oto- 
scleiosis, 01 on the othei hand, may be ati opine 

Type IV The whole footplate is involved by otoscleiotic 
change and is completely fixed and thickened 

Types I and II niaj’ lespond to a simple mobilization pio- 
ceduie, and theie weie none of these types in the 135 cases 
lepoited heie ” 

Matei lals foi Interposition 

A^aiious mateiials have been tiled, such as animal mem- 
biane, sheets of polvinnyl, conjunctiva, aponeiiiosis, bucal 
mucous membiane, and vein The last seems to be the best 
suited foi the puipose The opeiation, desciibed fully else- 
wlieie, consists of (a) disaiticulation of the mcudostapedio 
joint, (b) lemoval of the mucosa aiound the oval window, 
(c) caieful hemostasis, (d) ablation of the stapes fiom the 
windon , (e) inseition of the giaft and lepositioning of the 
stapes undei the incus and on the giaft 

Kesidts 

One-hundied-thiity-five cases weie done bj' this method 
Ot these, 96 have excellent lesults, ? e , almost complete closuie 
of the an-bone gap and eien impiovement of bone conduction 
ihntj'-two have a good lesult, ? e, an impiovement of 10 to 
30 decibels but without close of the an-bone gap Seven have 
no impio\ement 

Lesions 

Of the 96 excellent lesults 
22 ^^ele Type II 
10 weie Type II/III 
13 weie Type III 
20 weie Ti-pe II/IV 

of complete fixation 
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10 were Type III/IV 
21 were Type IV 

Of the 32 good lesults 

6 weie Type II 

4 weie Type III 

7 weie Type I/IV 

5 were Type III/IV 
10 weie Type IV 

Thus, of 135 cases in which postopeiative audiogiams weie 
obtained moie than thiee months latei, theie w^eie 128 (91 ^ 
pel cent) good oi excellent lesults Of these, 73 cases had 
complete fixation of the footplate and weie not amenable to 
simple mobilization 

Axidxometric Types Accoichng to Stmmhaxigli’ s Classification 

Of the 96 excellent lesults, that is neaily total closmes of 
the ail bone gap, we note that 

18 cases weie Shambaugh Type I 
50 cases weie Type II 
20 cases weie Type III 

13 cases weie Type IV 

Shambaugh’s Type I case is favoiable to fenestiation of the 
semi-cuculai canal, Shambaugh’s Type III has veiy httle 
chance of success fiom fenestiation accoiding to his classifi¬ 
cation, and Type IV cases aie not suitable foi fenestiation 

Of the 32 good lesults 

4 cases fell into Shambaugh’s Type I 

14 cases fell into Shambaugh’s Type II 
10 weie Shambaugh’s Type III 

4 weie Shambaugh’s Type IV 

Tins makes a total of 17 cases Type I 66 cases Type H, 
30 cases Type III, and 17 cases of Type IV 

We feel, theiefoie, that mteiposition is aheady a pioceduie 
woi thy of fui thei i eseai ch In cases not suitable foi fenesti a- 
tion and in n Inch simple mobilization is likely to be completely 
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unsuccessful, it maj’ give a lesult in which the an-bone gap 
IS completely closed In cases Muth good bone conduction it 
mav allow the patient to lecovei absolutely noimal healing 
even in the face of complete fixation of the footplate 

We lealize that this senes of cases is too small to be com¬ 
pletely significant, and too lecently done Five oi six yeais 
must lapse befoie we can say anything definite about lesults, 
howevei, we believe that leseaich should continue along the 
lines of stapes suigeiy, the inteiposition being only one aspect 
of the pioblem, and possibly only one stage of it 
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ANNOUNCEMENT 

ihe Annual Spiing Meeting of the Alumni Association of 
the New Yoik Eye and Eai Infiimaiy will take place Apiil 
4-7, 1960 

the meeting will be oiiented towaids pediatiic otolaiyn- 
gology Symposia will be offeied on Nystagmus as a 
Fediatiic Pioblem, Diagnosis and Rehabilitation of Healing 
Fioblems in Childien, and Ankylosis of the Stapes Theie 
will also be a closed ciicuit television demonstiation of suigi- 
cal proceduies In addition, couises will be offeied m Al- 
leigy and tanology in ChUdien, X-iay Diagnosis in Eai 
and Sinus Fioblems in Childien, Pediatiic Laiyngeal Piob- 
lems, and Secietoiy Otitis Media in Childien 

Additional infoimation may be obtained by wilting to Di 
John R Finlay, Secie aiy. Alumni Association, 218 Second 
avenue, New Yoik 3, N Y 



METHODS OF SHRINKING THE INFERIOR 
TURBINATES TO IMPROVE THE AIRWAY ^ 

G Edward Tremble, M D , 

Monti eal, Canada 


One of the commonest complaints with which the otolaijni- 
gologist has to deal is clu-o nicj-h mitis with nasal obst i uction 
Feihaps this is not suipiismg when we considei t he abuse to 
which the nasal mucosa is exposed Repeated acute and 
chionic infec tions, alleigj' and_endpcrine,distui-bances all tend 
to engoige and often hjiieitiophy the mucous membiane, 
especially ovei the infeiior tuibinates The inhalat ion of 
dust, sinqke, and exhaust fumes, as well as the lac k of hu midity 
in dwellings during the wintei months, act as iriitants to 
ceitain peisons _Chang_ejible_ternpeiatures in the Spiing and 
Fall with exti ernes of heat and cold also play their part 

In impiovmg the an way thiough the nose the noimal an 
cuiients should be considei ed These have been described by 
vaiious authois since the end of the last Centuiy, but theie 
is still some contioveisy as to the definite pathwaj’s Accoid- 
ing to Pioetz, "then pattern is determined by three structural 
elements, the direction of the anteiioi nans, the essential 
configuration of the nasal chamber and the relative sizes of 
the anterior and posterior naies”* 

In the areiage Caucasian nose with a slit-like horizontal 
opening at the anterior nans, the inspired air arches hrgh 
up into the nose in a parabolic cuive before descending into 
the larger opening in the nasopharynx This arrangement 
does not applv to the same extent in the Negro In the 
videlj’ dilated and more circular nostrils of the Negio, the 
inspired air takes a more direct transverse course over the 
inferior turbinates This was thought by Thomson and 
Buxton - to be more suitable in a hot, moist climate where 

"Eamburih" 3uU^'20 mo Assoc,at.on 

acfe^pferr^r^pubhcaUcTAusirsfi^^^^ Laryngoscope Office and 
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humidilication was less impoitant and theie was little oi no 
hmdiance to the inspued an In contiast, the tiansveise 
elliptical opening of the Noith Ameiican and Esquimo diiects 
the an upwaid ovei a laigei aiea This is a moie efficient 
mechanism foi waiming and moistening the an and moie 
suitable foi those in a coldei climate 

This can easily be demonstiated by means of a sagittal 
section of a human head fixed in a shallow squaie box show¬ 
ing the thiee tuibinates, the septum being leplaced by a piece 
oi window glass About a foot of rubber tubing is fitted 
into the nostiil and a cigaiette placed in the open end of the 
tube Another tube about double the size lepiesenting the 
tiachea, is fitted into the nasophaiynx The glass and lubbei 
tubes aie heimetically sealed so that the smoke cannot escape 
A plastei model m place of an actual head is a suitable sub¬ 
stitute On lighting the cigaiette and bieathing smoke 
thiough the specimen one can see, in a noimal nose without 
any niaiked obvious obstiuction, how the inspued an aiches 
high up anteiioily befoie leaching the nasophaiynx 

Although most of the an is dnected upwaid when the 
opening in the anteiioi nans is honzontal, some of the in- 
spiied ail cuives ovei the infeiioi tuibinate, wheie it is 
waimed and moistened by the cavernous tissue befoie entei- 
ing the lungs 

If a model is used with a lubbei oi latex exteinal nose 
wliicli can be manipulated, the diiection of the an cuiients 
can be changed By tilting the nostiil upwaid, as one does 
in using a nasal speculum and dilating it with a laigei lound 
lubbei tubing, the cigaiette smoke tends to pass ovei the m- 
ieiioi tuibinate in a similai pattern to that seen in the Negio 

This agiees with the suggestion of Van Dishoek,‘ who con- 
sideied that the inspued an in man was not influenced by 
the tuibinates but took the path of least lesistance 

Ill his most lecent and fascinating book, Negus' giaphicallv 
shoved ail cuiients thiough the nose m vaiious mammals 
He quoted these lines which John Himtei wiote neaily a 
hundied veais ago 
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“Quadiupeds seldom bieathe thiough their mouths, almost 
always thiough then noses, so that it may be said they aie 
always on the scent, foi the nose seems to make up foi the 
deficiency of the eye, and they chiefly leceive infoimation by 
the nose Fox this puipose, too, the nose is moie fiee fiom 



mucus m othei animals than the human, so that the glands 
aie not so numeious I believe that heibivoious animals al- 
uajs bieathe thiough the nose, and this constancy fits the 
nose bettei foi choosing the food 

In geneial it might be said that long-nosed animals, such as 
neer oi antelopes, have a keenei sense of smell than those with 
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shoitei noses, as foi instance monkeys and chimpanzees In 
the ioimei the inspiied aa is diiected upwaid to the olfactoiv 
aiea and wains the animal of impending dangei, wheieas 
in the lattei the mam aa cunent is thiough the lowei half 
ot the nose below the olfactoiy aiea As a lesiilt, animals with 
lelatively shoit noses depend moie on sight than on smell, 
and this applies also to man 

Fiom a clinical point of view, aa cuiients thiough the nose 
in humans assume gieat importance Although in geneial, 
inspiied aa cuives high up in the nose as mentioned, cui¬ 
ients also tiaveise the lowei half as well This can fiequently 
be demonstiated in patients who complain of chionic nasal 
obstiuction Eveiy ihmologist has had the expeiience of im- 
pioving the aaway tempoiaiily in patients with chionic nasal 
obstiuction by simply touching the anteiioi end of each in- 
teiioi tuibinate with 5 pei cent cocaine Occasionajly, pa¬ 
ints also complain of paitial blockage of the nose aftei a 
deflected septum has been collected by a submucous lesection 
h'lom the ihinologist’s point of view the opeiation was suc¬ 
cessful, as the septal obstiuction was all lemoved, but some¬ 
times the patient is disappointed with the lesult If the in- 
teiioi tuibinates weie tieated at the same time in well 
selected cases the lesult would often mean the diffeience be¬ 
tween success and failuie 

Assuming theie is no ledundant tissue to be lemoved, 
various agents have been tiied to shiink the mucous mem- 
biaiie of the infeiioi tuibinates The electiic cauteiy, sil- 
vei nitiate, tiichloiacetic acid, phenol,fuming nitiic acid,' 
cliiomic acid, etc, have all been used to stieak the tuibinates 
and cause shiinkage 

In lecent yeais, submucous iniections of scleiosing agents 
such as sodium moiiliuate oi sodium psylliate have been em¬ 
ployed on the assumption that they contiact the mucosa of 
the tuibinates without injiumg the cilia on the suiface ^ Sub¬ 
mucous electi ocoagulation has also been favoied by many, 
as it destioys some of the laige cavernous spaces and has the 
advantage ovei galvanic cauteiization, because theie is little 
01 no ciusting and a minimum of leaction 



TREMBLE SHRINKING INFERIOR TURBINATES 


179 


The success of these methods of tieatment depends upon 
the piopei selection of patients, being most beneficial in 
^ose who have_no-aller gic backg iound but have a chionic 
swelling of the mucous membiane of the infeiioi turbinates, 
which shiinks well undei the action of vasoconstiictois 

If theie ai e fixed tissue ch anges of the tuibmates which 
aie iiieveisible, these stiuctuies wall not respond to conserva¬ 
tive measuies This applies also to the posteiior tips of the 
Intel 101 tuibmates If they do not shrink with cocaine oi 
adrenaline, they can be removed ivith an electrocoagulation 
snare, or the electrocoagulation needle can be applied'® in the 
usual manner, thus avoiding the danger of severe bleeding 

When the inferior turbinate bone itself is hypertrophied 
none of these measuies is entirely successful From the fore¬ 
going it IS apparent that there are a great many patients 
with vasomotor rhinitis or chronic enlargement of the in- 
teiioi turbinates who have no evidence of sinusitis, and are 
not benefited by antialleipc therapy Many of these have 
tiled medical or other conseiwative forms of tieatment to 
no avail and still seek relief from then persistent nasal ob¬ 
struction Submucous resection of the inferior tuib mate s 
m these cases seems to offer tfie^besFchance a’peimanent 
1 esult 

A number of incisions have been described by various 
authors to remove the anterior enlarged thud of the bone 

In 1930, Odeneal" recommended submucous resection of 
the middle turbinate to improve the airway, m cases of marked 
hypeiTiophy Without going into detail m his shoiT article, 
he stated “It is a simple procedure, by means of a sharp 
elevator, to separate the mucous membiane and submucous 
tissues from the underlying bone and remove as much of the 
bone as is desired, aftenvaids replacing the flap m position 
and holding it there for 24 hours by means of a petrolatum- 
soaked pledget of cotton It will be found necessary to clip 
off a small poiTion of the flap before replacing it in position, 
as there mil be a cei-tain amount of redundant tissue The 
i^Mision_i^^de along the inferior external border of the 
_ui mate, and the dissection carried out internally, it is not 
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necessaiy to sepaiate it externally as this bone is always left” 
He concluded by sajung, “I have nevei been called on to 
1 educe the infeiioi tiiibinate in this mannei, but I do not 
see why this cannot be done just as easily when indicated ” 

A few yeais latei (1936) Haiiis^- lepoited an “impioved” 
technique foi submucous tuibinectomy of the infeiioi tui- 
binate bone Without illustiations of any kind he said "Un- 
dei local anesthesia I make an elliptical incision ovei the 
most pioniinent aiea of the infeiioi tuibinate and lesect this 
poition of the mucous membiane As much of the bone 




TiS 2-b 
turbinate bone 


late on the ri-ht -iVfo. ^ I . ‘ ^ V 

The dotted line'indi^n ^'® mucoiis membran 

uoneu line indicates the incision on the nttht i 


in 

infei lOi 


^liect vision as is necessaiy ” He coii- 
done this opeiation m thiee cases 
with maiked impiovement m the “bieathmg space ” 

“Si'IJn'ucoiis lesection of the antei.oi 
oe.!r,ofL ? “t “"St value in 

mhlatral oTbSSrr’Xh c ‘'"'j'T' “‘“'f 

iifiiipa Lir ’ "dich cannot be satisfactoiily con- 

n this conseivative geneial management Included 

in this gioup aie vasomotoi ihinitis, alleigic ihinitis com- 

ninatl 

, _ ' fe iTiHy b© du© ?TTfp©f'if)n 

occupational envnonment. exceaa.ve smoking, etc " He stated 
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that it was not a new pioceduie and that Yankhauei had 
advocated it in his student lectuies but had left no published 
lepoits on the subject 

A veitical incision is made ovei the anteiioi mfeiioi leading 
edge of the tuibinate He stiessed the fact that the anteiioi 
portion of the infeiioi tuibinate bone has a loiigh, pitted 
suitace, and as a lesult the niucopei losteum cannot be leadily 
elevated with a blunt septal instiument A light and l eft 
angu[ated_Fieei knife is useful in sepaiating the peiiosteum 
by shaip dissection fiom the sui faces of the bone The muco- 
peiiosteum is lifted fiom both the lateial and medial sui faces 
ot the infei 101 tuibinate bone foi a distanc e of about 1 5 cm 
Any fibeis that aie adheient aie cut away by nieahs of small 
tuibinotomy scissois The anteiioi thud of the bone is 
giasped with Takahashi foiceps lotated gently until it is 
iiactuied and then caiefully lemoved without teaiing the 
mucous membiaiie Usually the posteiioi two-thuds of the 
'thin and can be left in place aftei piessing it to 
thejateiahwair Sutuies aie unnecessaiy, as the edges of the 
incision fall togethei and aie held in place by tmgei cots 

Foi a numbei of yeais Fuis tenbeig'’* has been peifoiming 
this opeiation and has been veiy eiitlnisiastic about the lesults 
He does not agiee with the statement that the thickei the in- 
teiioi tuibinate bone itself the bettei the lesult Some authois 
have suggested that when the bone is thick the lesult aftei 
submucous lesection is good, but if the bone is thin and the 
mucous membiane hypeitiophied, the lesult is not likely to 
be beneficial In his opinion he has had equal success with 
thin bones as well as veiy thick ones He does “not believe 
that the thickness of the osseous stiuctuie of the tuibinate 
plays any veiy significant pait in the piognosis ” His ap- 
pioach IS somewhat diffeient He begins by making two oi 
thiee injections of 1 pei cent piocaine wfth adienalin into 
tuibinate_staiting posteiioily and coming for- 
lyaid Tju^s assuies satisfactoiy anesthesia He then makes 
a deep hoiizontal incision commencing “about two centimeteis 
anteiioi to the posteiior end of the infeiioi tuibinate” In 
IS way he avoids the “lathei p i of use blood supply which 
Carnes m fiom the posteiior end of the tuibinate The in- 
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necessaiy to sepaiate it externally as this bone is always left 
He concluded by saying, “I have nevei been called on to 
1 educe the infeiioi tiubinate in this mannei, but I do not 
see why this cannot be done lust as easily when indicated 

A few yeais latei (1936) Hams’- lepoited an “impioved 
technique toi submucous tuibinectomy of the infenoi tvn- 
binate bone Without ilhistiations of any kind he said Un- 
dei local anesthesia I make an elliptical incision ovei the 
most piominent aiea of the infeiioi tuibinate and lesectthis 
poition of the mucous membiane As much of the bone 




rie, 2-n Shows the ecitical Incision on the left nnd the exposed 
fciioi tuiblniite on the ilprht tftoi clctutinB the mucous i f. i uu 
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IS then excised undei diiect vision as is necessaiy” He con¬ 
cluded by saying he had done this opeiation in thiee cases 
with maiked impiovemeiit in the “bieathing space” 

Accoidiiig to House,” “Submucous lesection of the aiiteiioi 
poition of the infeiioi tuibinal bone is of most value m 
peiennial nasal obstiuction due to tuibinal enlaigement, eithei 
unilateial oi bilateial, which cannot be satisfactonly con- 
tioiled by moie conseivative geneial management Included 
in this gioup aie vasomotoi ihimtis, alleigic ihinitis, com- 
pensatoiv unilateial hvpeitiophy secondaiy to septal devia¬ 
tion, and iiieveisible hypeitiophy secondaiy to piolonged 
nutation This undei lying iintation may be due to infection, 
occupational enviionment, excessive smoking, etc ” He stated 
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that it was not a new piocediue and that Yankhauei had 
ad\ocated it in his student lectuies but had left no published 
leports on the subject 

A \eitical incision is made o\ei the anteiioi infeiioi leading 
edge of the tuibinate He stiessed the fact that the anteiioi 
poition of the infeiioi tuibinate bone has a lough, pitted 
sill face, and as a lesult the miicopei losteum cannot be leadily 
eleiated with a blunt septal instiument A light a nd left 
^gulated_Fieei knife is useful in sepaiating the peiiosteum 
by shaip dissection fiom the sui faces of the bone The muco- 
peiiosteum is lifted fiom both the lateial and medial sui faces 
of the infeiioi tuibinate bone foi a distance of about 1 5 cm 
Anv fibeis that aie adheient aie cut away b> means of small 
tuibinotomy scissois The anteiioi thud of the bone is 
giasped with Takahashi foiceps lotated gentlv until it is 
fiactuied and then ~cai efullv lemoied without teaiing the 
mucous membiane Usually the posteiioi two-thiids of the 
bone is leiy thin and can be left in place aftei piessing it to 
the_lateial_wall Sutuies aie unnecessaiv, as the edges of the 
incision fall togethei and aie held in place bv ting’ei cots 

Foi a numbei of veais Fuistenbeig" has been peifoiming 
this opeiation and has been ^elv enthusiastic about the lesults 
He does not agi ee w ith the statement that the thickei the in¬ 
feiioi tuibinate bone itself the bettei the lesult Some authois 
have suggested that when the bone is thick the lesult aftei 
submucous lesection is good, but if the bone is thin and the 
mucous membiane hypeitiopined, the lesult is not likely to 
be beneficial In his opinion he has had equal success with 
thin bones as ivell as veiy thick ones He does “not belie%e 
that the thickness of the osseous stiuctuie of the tuibinate 
plavs any leiy significant pait in the piognosis ” His ap- 
pioach IS somewhat diffeient He begins by making two oi 
thiee injections of 1 pei cent piocaine with adienalin into 
_he_u^iioi tuijDinat£_^arting posterioily and coming foi- 
531 d This_assmes satisfactoiy anesthesia He then makes 
a deep hoiizontal incision commencing “about two centimeters 
an eiioi to the posteiioi end of the infeiioi tuibinate” In 
this W'ay he a\oids the “lathei p i of use blood supply wdnch 
c^es m fiom the posteiioi end of the tuibinate The in- 
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cision IS then made foiwaid to the extieme anteiioi end of 
the infeiioi tuibinate ” The mucous membiane is sepaiated 
tiom the bone by means of a submucous elevatoi The flap 
IS tiist lifted upwaid and then the lowei flap is dissected 
downwaid until the fiee maigin of the anteiioi pait of the 
osseous stiuctuie is identified The bone anteiioily and ni- 



teiioily IS lemoved by means of a naiiow, blunt-ended biting 
toiceps All of the osseous poition is caiefully taken away 
Then gauze vaseline coveied packs aie mseited and left foi 
48 liouis One is placed undei the infeiioi tuibinate and one 
above to bung the flaps togethei Two othei packs aie usually 
used on each side and sedation given to lelieve the discomfoit 
“By caietully packing the nose in this mannei, one finds 
latei only a small line of scai bisecting the tuibinate in its 
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anteiioi-posteiioi plane \\ith a little dimpling along tins line, 
due to fibious connectne tissue contiaction In no way is 
the physiologic function of the infeiioi tuibinate jeopaidized 
when this is accomplished ” 


I have quoted fieelj fiom notes guen me lecently by Di 
Fuistenbeig In his hands the lesults aie veiv successful 
with peimanent impiovement in the bieathing, howe\ei 
besides this method, the technique I ha\ e used when indicated 
IS veiy similai to that desciibed by Yankhauei and House 
with a lew modifications In most cases it is done in con¬ 
junction Mith a septal lesection iihen this is found necessaii 
After the usual piemedication, absoibent dipped in ponto- 
caine is applied to the infeiioi tuibinates This does not con- 
stiict the \essels oi blanch the mucous membiane Two in¬ 
jections of 1 pel cent piocaine wnth adienaline aie made 
into each tuibinate beginning posteiioily and coming foiw'aid 
Anothei injection is made into the anteiioi piominent poition 
and one above at the attachment of the tuibinate This bal¬ 
loons up the tissue and makes sepaiation fioni the bone easiei 
as w'ell as helping to contiol the bleeding 


-^■-^gli iiciiculai iiicijum made wnth a septal oi No 15 
Faid_Paik^ l^^_on a long handle, staiting above on the 
^eial wall at the attachment of the tuibinate and cuiving 
dowTiwaid ovei the anteiioi tip Tlie_ incision is earned 
11 ough the mucosa and pei losteum to the bone The angu- 
ated Fieei^knife is used to cut the adheient fibeis of^^iios- 
lateial and then on the medial side of the 
one If the sht-hke opening m the head of the tuibinate is 
00 small and the vision lestiicted, the incision can be ex- 
ended dowmwaid along the lowei edge Once the denuded 
one is exposed it is not difficult to i emove theJivpertrophied 
-^tiioijhiid 01 ^half by means of a Jansen-Middleton biting 

lequiied, as the 

u'T,lpr becomes smallei posteiioily 

iemovp<! enlarged The biting foiceps 

the mnrn ^ lessens the dangei of teaiing 

tne mucous membiane ® 


^^hen the hyperti opined poition is lemoved the edges of 



184 


TREMBLE SHRINKING INFERIOR TURBINATES 


the incision fall togethei and heal without the necessity of 
sutuies As a lule it is helpful to fiactuie the lemaining 
posteiioi one-thiid of the tiubinate towaid the lateial 
by means of a long-bladed nasal speculum oi a septal elevatoi 
fclvery milhmetei gained in this way impibves the nasal aii- 
way A fingei cot lightly packed with folded i-mch gauze 



rifT 
the 

'o"ei edge This Rives a iMdei exposuie “The^dotteli li'nV'nosTeFiorl' 
nniks the line of Incision when onK mu aouea line POs'-'-* „ 

infeiioi turbinate is to be remoted ^ anterloi portion of Uic 


he ‘5ttach.nint 'IV 'the°ln£er.ort«rbh4te'e’’‘f^na^bc 
one. edse. Thi_s .Kives"a n ide, exnosn. n"" 


and coveied with vaseline is placed between each mfeiioi 
tuibmate and the septum These aie lemoved in 48 houis 
Theie IS veiy little bleeding, and the discomfoit is similai to 
tliat expel lenced aftei a lesection of the nasal septum When 
shiinking occuis and the incision well healed, theie is little oi 
no seal 

Within a few weeks the infeiioi tuibmate is smallei and 
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tliimiei as the suppoiting bony stiuctuie has been iemo%ecl 
Tins, of couise, gi\es peimanent impio\ement e\en m pa¬ 
tients ivith alleigy of unknown oiigin As the naso-laciimal 
duct IS not distuibed teaiing is not a pioblem 

Although no disagieeable postopei atn e lesults ha\e been 
noted, such as atiophy oi cilisting, some might object to the 
tact that all the suppoiting stiuctuie anteiioilv has been le- 
raoied If it IS deemed necessai\ to lea\e pait of the infeiioi 
Uubinate bone, this is a simple pioceduie 

The semiciiculai oi boMed incision is earned do\Mi o\ei 
the anteiioi tip and along the infeiioi edge foi a distance of 
about 2 centimeteis A second paiallel incision to the bone 
about 2 centimeteis posteiioily extends fiom abo\e at the 
attachment of the tuibinate down to meet the fust incision 
at the lowei edge of the tuibinate The mucous membiane 
is eieiated fiom below upi\aid \ei\ much like the flap of an 
envelope When the bone is exposed, as much is lemoved as 
is necessaij to impioie the an way, by means of a Fieei 
gouge and mallet The flap is then leplaced and held in posi¬ 
tion with a ^asellne-co\cled fingei cot 

Many patients opeiated upon in this mannei ha^e been 
obsei\ed ovei a peiiod of veais None has shown anv un- 
tovaid lesults Chnicallv the incisions ha\e all healed by 
fust intention, as tlieie has been no loss of mucosal tissue 
Fiom the functional point of Me^^ the diainage of mucus is 
still down\\aid and backwaid as the noimal ciliaiv sti earns 
have not been distuibed 

Although the an way is gieatly impioved and the patients 
in geneial aie enthusiastic about the lesults, occasionally one 
IS disappointed This is moie likely to occiii in childien about 
the age of piibeity In view of this it iiould seem wisei to 
delav the opeiation until the age of 17 or 18 

In conclusion, the lelief of nasal obstiuction following this 
combined type of opeiation (septal lesection and submucous 
resection of the infeiioi tiubinates) is diamatic in the ^ast 
majoiitv of cases When indicated, the lesults aie fai su- 
Peiioi to those obtained when the septum alone is collected 
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the incision fall togethei and heal without the necessity of 
sutuies As a lule it is helpful to fiactuie the lemaining 
posteiioi one-thiid of the tiubinate towaid the lateial'widl^ 
by means of a long-bladed nasal speculum oi a septal elevatoi 
blvery milhmetei gained in this way impioves the nasal an 
way A finger cot lightly packed with folded |-inch gauze 
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and coveied with vaseline is placed between each mfeiioi 
tuibinate and the septum These aie lemoved in 48 houis 
Theie is veiy little bleeding, and the discomfoit is similai to 
that expel lenced aftei a lesection of the nasal septum When 
shi inking occuis and the incision well healed, there is little oi 
no seal 

Within a few weeks the mfenoi tuibinate is smallei and 



AGENESIS OF THE LUNG 
Report of a Case 

Stextn Borsanyi, M D , 

Baltimoie, Md 

Agenesis of the lung is not a common condition The fust 
case ^^as lepoited by Habeilein* in 1787 The niimbei of the 
authentic cases is about 150 at piesent and most of them weie 
discoveied at autopsy In the senes leviewed by Hochbeig 
and Nachleiio- in 1955 (100 cases), the diagnosis tvas made 
dm mg life in 27 pei cent of the cases The incidence of this 
anomaly’s discovery dining life has incieased dining lecent 
years 

The etiologj' is unknown ScliMalbe'' states that the con¬ 
dition IS due to a developmental eiioi of endogenous oiigin, 
and that this maldevelopment is the result of a faulty geim 
plasm Feiguson and Neuhausei^ explain the genesis of this 
condition on the basis of a defect m the geim plasm Giuen- 
teld and Giay'' feel that “developmental anomaly of the lung 
IS favoied by the pliA'logenetic newness of this organ and the 
enormous giOMi;li it must undergo in the embryo before its 
functional form is achieved ” Ovamada, et al emphasize the 
importance of the history of rubella during the fust tiimestei 

Schneidei classifies the deficiencies of the lung into three 
poups depending upon the development of the bi on elms and 
ung tissue In type I, one lung is absent In tj^pe II, the 
ronchus ends in a blind pouch, and there is a complete ab¬ 
sence of lung tissue In type III, the bionchus is poorly 
eveloped and ends in rudimentary lung tissue This classi- 
ica ion IS of no paiticulai value, has no answer to the qiies- 
lon of embryology, nor has it any influence on the prognosis 
lagnosis It is even questionable vhethei tvpe III can 
e ^^lle d agenesis instead of hypoplasia 

Of SeXiM® ■Unne^Slt^ of MarMand School 

ac?eplea®r^r°publTcanon''Nor'2'’l4^^^^ Lar^nsoscope Office and 
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Kig- 1 The 
ti \chea heart 


ri^ht of chest shows a homogenous 

and mediastinum aie displaced to the rihht 


dtnsit\ 


The 


tlattemng of the involved side If the light lung is missing, 
le neait sounds will be found on the light side simulating 
dextiocaidia 


churl ^ ciaiacteiistic X-iay findings aie dense, homogenous 
iho 1 elevation of the diaphiagm and nan owing of 

spaces on the affected side Theie is a dis- 
voKp!?^^a ° tiachea, heait and mediastinum to the in- 
shadow^^^Th difficult sometimes to outline the heait 

The leniaining lung maj- pass the midline 
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Sixty pel cent of the patients have othei developmental 
detects with pulmonaiy agenesis The incidence of associated 
caidiovasculai anomalies is 25 pei cent® Wexels" lists some 
of the associated anomalies with this condition as patent 
ductus aiteiiosus, patent foiamen ovale, atiesia of bowels, 
atiesia am, atiesia of esophagus, ventiiculai defect, hoiseshoe 
kidney, haie hp, cleft palate, malfoimations of veitebiae, 
absence of radius, spina bifida, accessoiy thumb, pulmonaiy 
vein enteiing the azygos vein Wilson’s'” case had a unilateial 
mandibulai dysostosis with agenesis of the lung In oui case 
a iiidimentary light thumb was piesent, and also hydiamnios 
was noted at deliveiy An anomalous couise of the gieat 
vessels like the pulmonaiy aiteiy oi the aoita, could be le- 
sponsible foi lespiiatoiy difficulty and even cause death due 
to the compiession of the tiachea, as in the case lepoited by 
Maiei and Gould “ This is unusual, but appaiently did occui 
in this case The usual cause of death in case of vasculai 
compiession is stiain and ultimately heart failuie, if if i® 
aiteiial, oi congestion of the head and neck and selected 
viscera if it involves the veins Moibidity and moitality 
depend moie upon distoition of the an ways than of the vas¬ 
culai channels ® Supeinumeiaiy lobe in the unaffected lung 
may be an associated finding with pulmonaiy agenesis, as in 
the case lepoited by Lelong, et al 

The symptoms aie vaiiable, or the patient may be com¬ 
pletely asymptomatic Dyspnea, cyanosis and tachycaidia aie 
the symptoms encounteied in the youngei age gioup The 
dyspnea is mild, inteimittent and i elated to activity Cyan¬ 
osis and tachycaidia do occui when this condition is aggia- 
vated by uppei lespiiatoiy infection Few cases have wheez¬ 
ing and stiidoi 

The clinical diagnosis is suspected on the basis of the 
physical and X-iay findings Absence of bieath sounds, 
dullness of peicussion, and diminished lespiiatoiy exclusion 
aie tiequent findings, howevei, the bieath sounds could be 
tiansmitted fiom the lemainmg lung This is best heaid at 
the apex The chest, as a i ule, is symmeti ical in infants but 
lag IS iinifoimlv piesent on the affected side As the child 
glows oldei theie might be some asymmetiy of the chest with 
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Fig: 1 
ti ichpa 
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lieait 


ri^it sirte ot chest shows a homogenous (^t.nsIt^ 
ana meanstinum are dispKeed to the right 
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ilattenmg of the in\olved side If the light lung is missing, 

e neait sounds will be found on the light side simulating 
devtiocaidia 


X-iaj findings aie dense, homogenoi 
Shadow with ele^atlon of the diaphiagm and naiiowing ( 

affected side Theie is a di 

volTedZn mediastinum to the n 

shadntt- VI difficult sometimes to outline the hea: 

The lemainmg lung may pass the mi dime 
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Huiwitz and Stephens^^ claim piioiity foi advocating 
bionchoscopy as a lational method foi clinical diagnosis 
beiguson and Neiihausei,'* lepoiting the fust compaiativelj 
laigei senes of congenital anomalies of the lung wheie the 
diagnosis was made duiing life, emphasize the impoitance of 
the bionchogiam Ingiam, Hudson, and Davis“ advocate 



tiist angiocai diogi aphy foi demonstiation of anomalous puh 
monaiy ciiculation Angiocai diogiaphj^ leveals the absence 
01 iiidimentaiy development of the blood supply to the af¬ 
fected lung and, at the same time, leveals congenital mal- 
toiniations of the lieait and possibly the kidney The thiee 
last mentioned diagnostic pioceduies should be undeitaken 



EORSVNM AGENESIS OF LUNG 


191 


attei due clinical consideiation of each indiMdiial case, ho^^- 
e\ei, bionchoscopv without anesthesia is now an accepted 
aiagnostic pioceduie in unusual lespiiaton conditions in 
infants 

Agenesis of the lung is compatible \Mth life In Hochbeig 
and Nachleiio’s^ senes, 27 pei cent of the 96 \\eie kno^^n to 
have li\ed to ages between 15 and 72 \eais Accoiding to 
the liteiatuie this anomaly occms moie commonlj in males, 
and IS noted moie often on the left side The piognosis de- 



Fig C X-ia\ from the h'lml'? the roi>lTsiT of the fir«t metT- 

carpal bone on the right hTnd 


pends upon the associated anomalies and also upon which 
lung is absent Piognosis is consideiabh bettei with agenesis 
of the left than of the light lung Statistics in the ten-yeai- 
old age gioup show a 58 pei cent suivival when the left side 
IS affected, compaied with 30 pel cent when the light side 
is involved' The gieatei shift of the tiachea, the main stem 
bionclius and the gieat vessels is lesponsible foi the diffeience 
in moitalitv Schaffei and Ridei' suggested the intioduction 
of some non-absoibable and non-iiiitatmg mateiial into the 
affected hemithoiax to pi event the mediastinal shift I was 
unable to find any lefeience in the hteiatuie that this has 
eiei been earned out 

The lack of suigical appioach might he in the fact that 
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Hurwitz and Stephens’® claim piioiity foi advocating 
bionchoscopjf as a lational method foi clinical diagnosis 
beiguson and Neuhausei/ lepoiting the fust compaiatively 
laigei senes of congenital anomalies of the lung wheie the 
diagnosis was made duiing life, emphasize the impoitance of 
the bionchogiam Ingiam, Hudson, and Davis” advocate 




Fig: 2 Caiium ie\eals tho 

tow ird tlie side of the iifected lunfr 




of the esophagus 


tiist angiocaidiogiaphy foi demonstiation of anomalous pul- 
monaiy ciiculation Angiocaidiogiaphy leveals the absence 
01 ludimentaiy development of the blood supply to the af¬ 
fected lung and, at the same time, leveals congenital mal- 
toimations of the heait and possibly the kidney The thiee 
last mentioned diagnostic pioceduies should be undei taken 
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altei due clinical consideiation of each iiidnidual case, ho^^- 
e\ei, bionchoscopy mtliout anesthesia is now an accepted 
diagnostic pioceduie in unusual lespiiatoiy conditions in 
infants 

Agenesis of the lung is compatible nith life In Hochbeig 
and Nachleiio’s" seiies, 27 pel cent of the 96 weie knov,n to 
ha\e lued to ages between 15 and 72 jeais Accoidmg to 
the Iiteiatuie this anomaly occuis moie commonh in males 
and IS noted moie often on the left side The piognosis de- 



Fxg 3 X-ra\ from tlie liuicis >5l^o^'« tUo Inpoplnsn of tlie first meta¬ 
carpal bone on the ripht h ind 


pends upon the associated anomalies and also upon nhich 
lung IS absent Pi ognosis is considei ablv bettei with agenesis 
ot the left than of the light lung Statistics in the ten-ieai- 
old age gioup show a 58 pei cent suiMval when the left side 
IS affected, compaied with 30 pei cent nlien the light side 
IS imohed * The gieatei shift of the tiachea, the main stem 
bionchus and the gieat vessels is lesponsible foi the diffeience 
in mortalitr Schaffei and Ridei*" suggested the intioductioii 
ot some non-absoibable and non-ii i itating mateiial into the 
affected heniithoiax to pieient the mediastinal shift I was 
unable to find any lefeience in the liteiatuie that this has 
e\ei been earned out 

The lack of suigical appioach might he in the fact that 
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Hurwitz and Stephens’^ claim piioiity foi advocating 
bionchoscopy as a lational method foi clinical diagnosis 
Peiguson and Neuhausei,'* lepoiting the fust compaiativelv 
laigei senes of congenital anomalies of the lung wheie the 
diagnosis was made duiing life, emphasize the impoitance of 
the bionchogiam Ingiam, Hudson, and Davis” advocate 




Fig 2 Barium shallow ie\cals the 
touaid tlie side of the affected lun^. 


displacement 


of the csophne^iis 


fust angiocaidiogiaphy foi demonstiation of anomalous pul- 
monaiy ciidilation Angiocaidiogiaphy leveals the absence 
01 ludimentaiy development of the blood supply to the af¬ 
fected lung and, at the same time, leveals congenital mal- 
toimations of the heait and possibly the kidney The thiee 
last mentioned diagnostic pioceduies should be undei taken 
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aitei due clinical consideiation of each indiMdual case, ho\\- 
e\ei, bionchoscopv ^Mtllout anesthesia is llo^\ an accepted 
aiagnostic pioceduie in unusual lespiiatoii conditions in 
infants 

Agenesis of the lung is compatible with life In Hochbeig 
and Naclileiio’s" senes, 27 pei cent of the 96 weie known to 
have Ined to ages between 15 and 72 jeais Accoiding to 
the liteiatuie this anomaly occuis moie commonh in males 
and IS noted moie often on the left side The piognosis de- 



3 X-^a^ from ihc sho>\s the hxpoplasiT of the meta¬ 

carpal bone on the right hand 


pends upon the associated anomalies and also upon which 
lung IS absent Piognosis is consideiablv bettei with agenesis 
of the left than of the light lung Statistics in the ten-yeai- 
old age gioup show a 58 pei cent suivi\al when the left side 
IS affected, compaied with 30 pei cent when the light side 
IS involved' The gieatei shift of the tiachea, the mam stem 
bionchus and the gieat \ essels is lesponsible foi the diffeience 
in mortality Schaffei and Ridei' suggested the intioduction 
ot some non-absoibable and non-ii i itating mateiial into the 
affected hemithoiax to pi event the mediastinal shift I was 
unable to find anv lefeience in the liteiatuie that this has 
evei been earned out 

The lack of suigical appioach might he in the fact that 
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most suigeons believe that the patient with pulmonaiy agene¬ 
sis dies of caidiac failiue lathei than fiom the effects of 
the agenesis In the seiies leviewed by Oyamada, et al,° 
associated caidiac defects weie discoveied in only one-fouith 
ot the cases This gives use to the thought that a ceitam 
pel cent of the patients might benefit fiom some type of 
suigical pioceduie, which would pi event the mediastinal shift 
and the consequent distoition of the tiacheobionchial tiee and 
the gieat vessels It is a known fact that the moibidity and 
the moitality is highei when the light lung is missing and 
the distoition is idatively gieatei 


REPORT OP A CASE 

'\eeKs, was bom at Univeisit\ Hospital on August 1, 
1 5 , two weeks betoie teim The mothei, bigiavida and bipaia "ith 
living child, was m good health tliioughout the piegnanci 
luptuied. a laige amount of fluid was obtained, 
bj diamnios was made The piematuie female child 
hilri I 1 ' bieech e\tiaction with Pipei foiceps to the afteicoming 

J291 giams^^ ^^ needed lesuscitation but picked up lapidly She weighed 

lespiiatoij distiess on the following dais, but 
The dullness was tound at the light side of the chest 

but theT^welo nnmu®? ‘"‘nd fiont of the chest, 

t^he c^'iest The posteiioih mosth ovei the lowei pait ot 

V faf of tlJ chilt "f e best heaid ovei the light liemitlioiax 

thmax ^fhP a homogenous density ovei the light liemi 

r„s r" ‘.zz; 

■.S''^ iZTiSeS 

Itanum suallo,, d,/not ,e, eal I''" ''*eni'tl,ara\ 

'Iheie was a modeiate shift of the esophaeui 'ff 
entiie mediastinum The child did well light along the 

lespiiatoii distiess and gained weight at i'tempeiatuie no 
was stabilized, and the clinical and the xfat patient 

the diagnosis of piilmonait agenesis She was stionglj suppoited 

pital in good condition at tlie end of the second weeif'^l'i I’® 'm 

back to the Otolaivngologt Depaitment fom weeksbiought 
to coiitiiiii the clinical diagnosis The bi onehnosaf.. bionchoscopt 

tiachea and left bionchial tiee to be iioimal riie i' ’?''®nled the lai%nv 
with the left main bionchus without etHienre „was continuous 
ot the light mam hioncluis '“c canna oi opening 


SUMMAR-i 


A case of agenesis of the light lung, m a seven-week-old 
female infant is lepoited The associated finding- _ 


:s wei e 
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hypoplasia of the fust metacaipal bone on the light hand 
and ludi amnios at biith The leMen of the liteiatiue shons 
that the numbei of cases diagnosed duiing life aie inci easing 
The diffeience in moibiditv and moitality, accoidmg to the 
side iinohed, is discussed 
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NASAL NECROSIS ASSOCIATED WITH POSTNASAL 
PACKING FOR PROTRACTED EPISTAXIS 


James T King, M D , 
Atlanta, Ga 


A white male dental technician, 58 yeais of age, was seen 
on July 11, 1959, at 4 30 p m at St Joseph’s Infiimaiy be¬ 
cause of severe epistaxis of 18 days’ diuation He was le- 
feiied by a colleague who was leaving on vacation The 
patient stated that he had had a similar attack of nosebleed 
14 yeais befoie, while living in Floiida, and had been given 
up foi dead two oi thiee times 


The piesent illness had begun the day of admission (June 23, b 
and most of the bleeding was fiom the light nasal chambei, ^ , 
lett lias thought to have bled also On that date packing ivas ® 
into both sides of his nose anteiioilv mIucIi seemed to contiol the 
tion faiily well, howe\ei. one week latei, aftei the packing tv as p, 
and he was thought to be leadi foi dischaige, piofuse bleeding ensuea 
Anteiioi packs weie leinseited, as well as a Fox balloon which was in 
tioduced posteiioily In a few houis bleeding lecuiied, even nioie 
piotuseh 

Due to the patient’s evtieme appieliension and pain, he was anesthetized 
with sodium peiitothal adnnnisteied intiavenoush, and two postnasai 
packs weie cinched up tightU one into each clioana, which, combinea 
with tight anteiioi packing coiitioiled the bleeding Five davs Jatei 
the posteiioi packs weie lemoved The anteiioi packing was then le 
moied a little at a time ovei the next toui dais, when the bleeding 
lecuiied, and his nose packed again anteuoilj 

The tiist time I saw the patient he was bleeding fieeli fiom the light 
side aiound the mam cotton pledgets wath which his nose was packed 
Upon lemoval of these, the bleeding stopped The mucous niembiane was 
missing fiom the posteiioi infeiioi poition of the nasal caviti bilateialh, 
the tlooi in these aieas consisting of baie lough bone—sans peiiosteum 
The appioximate neciotic aiea was 1\2 cms on eithei side and coires 
ponded to the hoiizontal piocesses of the palatine bones The posteiioi 
septum was tieeli moiable, and the posteiioi haid palate was lathei 
tendei when palpated thiough the mouth Biopsv specimens taken fiom 
the law edges of the ulceiated aieas showed only neciotic inflamed nasal 
mucosa The nose was not lepacked 


Uuiing this hospitalization the patient was also tieated concuiientli 
b% an Intel nist uiologist and psicliiati ist because of mild hypei tension, 
bladdei nutation and toxic delusions He had been oi was being ad 
ministeied the following diugs Adrestat aspiim B & W Xo 3 and No 4, 
Beindi'l, Carbiital, Chlorom'cetin Compazine Daivon Doiiden, moi 
phine Koaganiin panldelnde, penicillin phenobai bital Piemaiin, P\u 


i-aitoi s Note ThU manu-scripl 

ac?eple.I for publication Aui, 17 
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diuni, Uautiax Sparine Stelayme Thoiazine Vespaiin Vistanl and 
t leet’s Phospliosoda * Despite these he continued to bleed iniei mittentU 

The episodes of epistavis, while Molent, weie of shoit diiiation and 
would not occur moie than twice in each 2-1 houi penod rn fact, the 
bleediiu; would alwa\s seem to stop at the time 1 icached the patient’s 
bedside thus preienting mi iisuah/ing the piecise bleedinp; point Daili 
tianstusions weie lequiied to Keep his hemoglobin at the 9 to 10 gm 
lei el The neciotic aieas began slowli to coiei oiei with granulation 
tissue, but a puiulent ihinitis was picsent 

On dull IT he was tiansfeiied to a moie accessible hospital (Georgia 
Baptist) and most medication was discontinued itli the next bleeding 
episode, the bleeding point was discolored beneath the light infeiioi 
tiiibinate at the junction of the hard and soft palate just behind the 
neciotic aiea Blood was spin ting into and acioss the nasophannx 
giiing the illusion that the left side also was bleeding 

The next dai, undei local anesthesia the right external carotid arten 
was ligated ^^hen last seen on August 11th the patient had had no 
further show of blood the necrotic aieas weie healing and the puiulent 
ihinitis was improiing 


SGMMARA 

Piesented is a case lepoit of seveie epistavis of 25 dats’ 
dmation which was finally contioiled by ligation of the homo- 
lateial external caiotid aiteiy Neciosis of the nasal mucosa 
in the posteiioi flooi of the nasal chambei, piobably due to 
tight and piolonged postnasal packing, was a complication 

• Multi Medici Resem Suslulerunt Hndiiin 13S XT) 
trom Ins nose and to asK foi “something to make me i est ” 

516 Baptist Piofessional Bldg 


THIRTY-THIRD ANNUAL SPRING CONGRESS OF GILL 

memorial eye, ear and throat hospital 

The Gill Memoiial Eye, Ear and Thioat Hospital announces 
n u+u Thnty-thiid Annual Spiing Congiess in 

and Otolaiyngology, April 4 thiough Apiil 9, 
A formidable list of speakeis will paiticipate 

infoimation wuite Supeimtendent, P 0 Box 
1V89, Roanoke, Va 



A NEW FOREIGN BODY FORCEPS FOR SPHERICAL 
OBJECTS IN THE EAR AND NOSE 

Merrill Lineback, M D , 

College Paik, Ga 


The pioblem of lound objects within the lecesses of the 
nose and eai has long vexed otolaiyngologists At best tliei 
aie lemoved with difficulty undei geneial anesthesia Pai- 
ticulaily IS this tine if the foreign bodies aie haid without 
pui chase aiea Usually a iing cuiet oi ceiumen scoop has 
to be utilized and the object i oiled out much as a ball aiul 
paddle 

It was with these difficulties in mind that the authoi de¬ 
signed an “obstetrics”-type foiceps (see Fig 1) with a cuived 
peifoiated giasping head that allowed the object to fall easily 
into the two hands of the foiceps Coiiugation of the pw- 
chase lips is added foi incieased effectiveness The width of 
the distal end in the oiiginal foiceps is 4 mm, which has 
pioved satisfactoiy so fai, but they aie being ledesigned to a 
3 mm width winch is sufficient foi the infant’s and young 
child’s canal 


The idea foi such foiceps came fiom a chance jesting le- 
lemaik in Suigeiy, when the authoi lemaiked to the nuises 
that lemoving a lound object fiom the external canal was 
much the same pioceduie as deliveimg the head in obstetncs 
Since June of 1959, I have encounteied seven lOund, haid, 
spheiical foieign bodies, five in the nose, and two in the eai, 
that have been veiy satisfactorily lemoved with the aid of this 
instillment One of the mam advantages is the absence of 
bleeding that usually accompanies lemoval with a iing cuiet 
As an added piecaution with posteiioi foieigfn bodies neai 
the nasal choanae, the authoi passes one of his Baidek adenoid 
fossa balloons into the opposite nasal passagewaj'- into the 
nasophaivnx, inflates it, and then allows anesthesia to pio- 


• Tlii"! instrument maniifactureil b\ Stoi4 Instrument 
Editors ^ote Tills manuscript loccUed In The Larj 
ncrcpted foi puhlication Jan 4 1960 


Co, St Louis Mo 
ngroscope Office and 
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Fi^ 1 The ‘obstetrics •l^pe forceps Icncrth 'ind the opening: 

corrugated Ja^^s 


ceed This added safeb factor pre\ents aspiration of the 
foreign bodv into the bronchi as happened once, prior to using 
the nasal balloon 


SUMMAR\ 

A new foreign bodv forceps for use with hard, spherical 
foreign bodies in the ear canal and nose is presented and dis¬ 
cussed The added ad\antage of using an adenoid balloon to 
prevent aspiration of nasal foreign bodies is emphasized 
Lack of damage to the meatus of the external auditory canal 
IS an added feature of the new forceps 

124 West Princeton Avenue 







CARDIAC REFLEX UPON LARYNX 


To The Editoi 

The neive of T Diobnik is known in Euiope It connects 
the aieas of the laiynx, especially those of the mfeiioi con- 
stiictor, with the heait, lungs, peiicaidium, and othei visceia' 

Clinicians should take lecoids of the voice of the patient, 
and some leflex, in tone, and in expiession, will be evident, 
even some reflex causing shoitness of bieath, on excietion, 
as in foiced speech 

Thomas Hoeace Evans, M D , 

350 South Main St, Fieepoit, LINY 

REFERENCE 

1 E\A^s, T H “Pietiaclieal” Neive Ancstltrswlogy, 20 2, JIaich 

Apiil, 1959 


AMERICAN ASSOCIATION FOR CLEFT PALATE 
REHABILITATION 

The Ameiican Association foi Cleft Palate Rehabilitation 
will hold its Eighteenth Annual Convention at the Biown 
Palace Hotel, Denvei, Colo, Tluusday, Fnday and Satuiday, 
May 12, 13 and 14, 1960 

This Association is composed of medical, dental and paia- 
medical specialists who aie mteiested in the lehabilitation 
of persons with cleft lips and palates 
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SCIENTIFIC PROGRAM OF THE AMERICAN 
OTOLOGICAL SOCIETY, INC 

The Deauville Hotel, Miami Beach, Fla, March 13-14, 1960 

Eaily Embijologi. of the Auditoiy Ossicles and Associated 
Structures in Relation to Ceitain Anomalies Obseited 
Clinically 

Baiiy J Anson, Pli D (Med Sc ) 

Jeiome S Hanson, S (by in\ itation). and 
Shatik F Ricliany, PhD (by iniitation) 

Tissue Reaction Following Reconstiuction of the Oval Window 
in Expel imental Animals 

Richaid J Bellucci, D , and 
Doiothy Wolff, Ph D , (by imitation) 

Human Cochleai Responses to Sound Stimuli 

John L Bordley, M D., 

Robert J Ruben, A B (by invitation), and 
Geoige R Nagei, M D (by invitation). 

Some Physiological Factors in Inner Eai Deafness 
Meile Lai\T.ence, Ph D 

Distribution of Healing Loss in Various Population Centers 
Aram Gloiig, M D. 

The Management of Middle Ear Lesions Simulating Oto¬ 
sclerosis 

Francis A Sooy, M D (by invitation) 

Experiences with the Stapedectomy Teclinique of Shea for 
the Surgical Treatment of Otosclerosis 
Da\nd Myers, MD , 

V'oodrow D Schlossei, MD (by mvitation), and 
Richard A Wmchestei, PhD (by invitation) 
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Vein Plug Stapedoplasty 
Clan M Kos, M D 

Paitial Stapedectomy 

J V Hough, M D (by invitation) 

Expel imental and Clinical Expeiieiices in Oval Window 
Suigeiy 

Haiold Schukneclit, MD 

(Open discussion of last foiii papeis ) 

Acceleiation as a Means of Deteimining the Sensitivity of the 
Components of the Non-Auditoiy Membianous Labyiinth 

Waltei H Johnson, PhD (by invitation) , 

J Biydon Smith, M D , and 
Joseph A Sullivan, M D 

Localization of Monamally Impaiied Listeneis 
Richaid Viehweg, MA (by invitation) 

Deafness Due to Mumps, Innei Eai Pathology 

John R Lindsay, M D , and 

Patiicia R Davey, FRCS (Ed ) (by invitation) 

Action of Enzymes on Effusions Obtained fiom the Middh 
Eai 

Call F Gesseit, PhD (by invitation) , 

Elizabeth S Baumann (by invitation), and 
Ben Sentuiia, M D 

Tumois of the Tempoial Bone in Then Recipiocal Behavioi 
Geoige Kelemen, M D 

Labyimthectomy 

Teience Cawthoine, FRCS 

The Luiking Latent Cholesteatoma 
Victoi Goodhill, M D 


PROGRAM FOR THE SCIENTIFIC SESSION OF THE 
AMERICAN LARYNGOLOGICAL, RHINOLOGICAL 
AND OTOLOGICAL SOCIETY, INC 

Miami Beach Fla 
March 15, 16, 17, 1960 

The Influence of Deafness on the Cieatue Instincts ’ 

Ml Teience Ca\\thoine, London England. Gnrs^ of Hanoi 
T\Tnpanoplast\” (A Panel Discussion) 

Modeiatoi Albeit C Fiustenbeig, M D , Ann Aiboi, Mich 
Paxticipants Haiold F Schuknecht, D , Detioit, Mich , 
Joseph Sulluan, !M D , Toionto, Canada, and Nils Richtnei 
M D , (Bv Imitation), Stockholm, Sweden 

Open Discussion 

‘Dysmetiia in Post-caloiic Nystagmus Its Clinical Signifi¬ 
cance ” 

Malcolm H Stioud, MD, (B^ Imitation), St Louis, Mo, 
and J Santiago Riesco MD, (Bv Imitation), Santiago, 
Chile 

Open Discussion 

“Auial Cholesteatoma Expeiimental Obsei\ations ” 

John R Lindsaj, MD, and Cesai Feinaiidez, MD, (By 
Invitation), Chicago, Ill 

Open Discussion 

“The Value of Laijngogiams in the Diagnosis of Laiyiigeal 
Lesions ” 

Joseph H Oguia, MD Biuce Ellis, MD , Siimnei Holtz, 
MD, (By Imitation), Malcolm McGaMan, MD, and 
William Poweis, M D , all of St Loins, Mo 

Open Discussion 

“Tonsillectomy foi Acute Peiitonsillai Abscess ” 

Benjamin M Volk, M D and E C Biandmv, Ji , M D , (Bv 
Im-itation), Albanv, N Y* 

Open Discussion 
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“Method foi the Identification and Localization of Ceiebio- 
spinal Fluid Rhinoiihea and Otoiihea ” 

G O’Neil Pi Olid, MD, and F R Kiichnei, MD, (Bi 
Invitation), Kansas City, Mo 

Open Discussion 

“Studies on the Effect of Hepaiin on Inflammation and 
Alleigy”—Motion pictuie 

David A Dolowitz, M D , Salt Lake City, Utah 

Open Discussion 

“Stapes Suigeiy—Its Piesent Status ” 

Howaid P House, M D , Los Angeles, Calif 

Open Discussion 

“Isolated Keiatosis of the Laiynx, Its Relation to Caicmoma ” 

Malcolm A McGavian, MD, (By Invitation), and Waltei 
C Bauei, M D , (By Invitation), St Louis, Mo 

Open Discussion 

“Connective Tissue A Synthesis of Modem Thought and Its 
Impact on the Undei standing of Nasal Disease’’— Candi¬ 
date’s Thesis 

Alex Weisskopf, M D , San Fiancisco, Calif 

“The Fiactuied Mandible—A Method of Tieatment foi the 
Otolaij ngologist’’—Candidate’s Thesis 

Waltei A Petiyshjm, M D , Flemington, N J 

The Piocuiement and Piocessing of Endoscopic Biopsies’ 

Paul H Hohngei, M D , Kenneth C Johnston, M D , and 
Edwin F Hiisch, M D , (By Invitation), all of Chicago, IH 
Open Discussion 



PROGRAM FOR AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY, OTOLOGY AND 
RHINOLOGY, 109th ANNUAL MEETING 

June 15-17, 1960, Miami Beach, Fla 

Wednesday, June 15, 1960 

Joint Session of the Section on Laiyngologt', Otologt' and 
Rhinologt', Section on the Diseases of the Chest and Section 
on Radiologt- 

1 Panel Discussion on Tumois of the Tiachea and Bionchi 
Modeiatoi Di Paul H Hohngei, Chicago 11, 111 
Endoscopist Di Heibei*t \V Schmidt Rochestei, Minn 

Radiologists Di Baiton R Young Philadelphia, Pa , 
Dr. Wendell G Scott St Louis, ^lo 

Suigeons Di Robert J Jensik Chicago 4, Ill , 

Di Robert W Jamplis, Palo Alto, Calif 

2 Panel on Disseminated Diseases of the Chest 
Modeiatoi Dr Haiold O Peteison, Minneapolis, j\Iinn 
Internist Di Janies A Wiei, Denvei, Colo 

Chest Physician Di. David Radnei, Chicago, Ill 
Endoscopist Di Waltei H Maloney, Cle\ eland 6, 0 

Radiologists Di Eugene F Van Epps, Iowa City la , 
Di Clyde A Steieiison Spokane, Wash 
Suigeons Dr Donald L Paulson, Dallas. Tex 
Di William Tuttle, Detioit, Mich 
Thursday, June 16, 1960 

Audiologj- Its Piogiess and Pioblems 

Kenneth 0 Johnson, PhD, Executiie Secietaiw, Ameii- 
can Speech and Healing Association Washington 6, D C , 
(By Imitation) 
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External Otitis Specific Theiapy Based on Accuiate Diag¬ 
nosis 

Edley H Jones, Vicksbuig, Miss 

Addiess of Guest of Honoi 

Louis H Cleif, St Peteisbuig 2, Fla 

Nasal Tip Suigeiy 

Sam H Sandeis, Memphis 4, Tenn 

Addiess of Section Chaiiman 

Paul H Holingei, Chicago 11, Ill 

Pioblems and Complications in Head and Neck Suigeiy 

Geoige A Sisson, Syiacuse 10, NY, and Noiman E 
Johnson 

The Long-Teim Caie of the Laiyngectomized Patient 

Geoige F Reed, Massachusetts Eye and Eai Infumaiy, 
Boston, Mass 


Friday, June 17, 1960 

Cystadenoma of the Paiotid and of the Laiynx 

Aithui J Kuhn, Hammond, Ind 

Effect of Piemaun on the Giound Substance 

Maui ice Schiff, Capt (MC) USN, U S Naval Hospital, 
Oak Knoll, Calif 

Ceivico-Facial Congenital Anomalies 

Richaid T Faiiioi, Famoi Clinic, Tampa 6, Fla 

Incidence of Heaiing Impaiiment in a Medical Centei Popula¬ 
tion 

Edmund P Fowlei, Ji , M D , and Thomas H Fav Ph D , 
NewYoik32, NY 

Otometiic Opeiations 

Geoige D Albeis, Giand Rapids 3, Mich 
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Fi\e Yeai Results of Stapes ^lobihzation and Cuiient Results 
with Vein Plug Stapedeoplastv 

C Tkl Kos, Unueisity Hospitals, Iowa City, la 
Fenestiation of the 0\al Window 

John J Shea, Ji , Jilemphis 4, Tenn 
Use of Eai Canal Skin in ^lyi ingoplasty 

William F House, Los Angeles 57, Calif 
Pioblems wnth TjTiipanoplasty 

Edwaid C Biandow, Ji Albanv 10, X Y 


THE MOUNT SINAI HOSPITAL 

An intensue Postgiaduate Course in Rhinoplastv, Recon- 
stiuctive Suigeiy of the Nasal Septum and Otoplasty will be 
given July 16, 1960, thiough Jul\ 29, 1960, by Di living B 
Goldman and staff at the !Mount Sinai Hospital in affiliation 
with Columbia Unneisity. 

Candidates foi the couise should apply to Registiar foi 
Postgiaduate Medical Instiuction, The Mount Sinai Hospital, 
oth A\enue and 100th Stieet New Yoik 29 N Y 



CASSELBERRY AWARD OF THE AMERICAN 
LARYNGOLOGICAL ASSOCIATION 


A sufficient fund having acciued from the Casselbeiiy 
Fund encouraging advancement in the art and science of 
Laiyngology and Rhinology, this sum is now available in pait 
01 as a whole, for a piize award Theses must be in the hands 
of the Secretaiy of the Ameiican Laryngological Association 
prioi to January 1 of any given yeai 

The Awaid is a piize of money with accompanying ceitifi- 
cate signed by the officers of the Ameiican Laiyngological 
Association The sum of money will be agreed upon by the 
Council of the Association after the manusciipt has been 
evaluated by the Award Committee It may be awaided m 
whole or in part among seveial contestants 

Eligible contestants may be 1 hospital interns, lesidents, 
or graduate students in Rhinology and Laiyngology, ^ 
individual with an M D degiee who is actively practicing 
teaching Rhinology and Laryngology in the Ameiicas, 3 any 
scientific workei in the field of Rhinology and Laiyngology 

Manusciipts shall be presented to the Secretaiy of the 
Association, Di Lyman G Richaids, 12 Clovelly Road, Welles¬ 
ley Hills 81, Mass, under nom de plume which shall m no 
way indicate the authoi’s identity Theie shall also be a 
sealed envelope bearing the nom de plume and containing a 
card showing the name and address of the contestant which 
the Secietaiy shall keep in his possession 

Manusciipts must be limited to 5000 woids and must be 
typewiitten in double spacing on one side of the sheet The 
thesis shall not have been published elsewheie before sub¬ 
mission 

The successful thesis shall become the pioperty of the 
Ameiican Laiyngological Association, but this provision shall 
in no way inteifeie with publication of the thesis in the 
Jouinal of the authoi’s choice Unsuccessful contiibutions 
will be letumed piomptly to their authois 
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The Awaid Yliich will be made at the Annual Meeting of 
the Ameiican Lai-jmgological Association shall be based on 

1 Oiiginality of mateiial 

2 Scientific and clinical value 
o Suitability for this A^\ald 

4 Method of piesentation as to stvle, illusti ations and 
lefeience 

The maximum amount of the Aw aid shall not exceed 
$200 00 


TEMPLE UNIVERSITY POSTGRADUATE COURSES 

Postgraduate course in laryngology' and laiyngeal surgery, 
Apiil 4th to loth, and September 26th to October 7th, 1960 

Postgiaduate course in bionchoesophagologj', Febiuaiy 1st 
to 12th, and November 7th to 18th, 1960 

These courses aie to be given in the Department of Laiyn- 
gology' and Bronchoesophagology', Temple Univei*sity Medical 
Uentei, under the direction of Drs Chevalier L Jackson and 
Chailes M. Noiris 

The tuition fee for each course is $250 Application and 
information may be obtained by waiting to Jackson-Researcli, 
Lab 604, Temple University' Medical School, 3400 N Broad 
stieet, Philadelphia 40, Pa 



CASSELBERRY AWARD OF THE AMERICAN 
LARYNGOLOGICAL ASSOCIATION 


A sufficient fund havingf acciued from the Casselbeiiy 
Fund encouraging advancement in the art and science of 
Laryngology and Rhinology, this sum is now available in pait 
or as a whole, for a piize award Theses must be in the hands 
of the Secretaiy of the Ameiican Laryngological Association 
pi 101 to January 1 of any given yeai 

The Awaid is a piize of money with accompanying ceitifi- 
cate signed by the officeis of the Ameiican Laiyngological 
Association The sum of money will be agreed upon by the 
Council of the Association after the manusciipt has been 
evaluated by the Award Committee It may be awaided m 
whole 01 in part among several contestants 

Eligible contestants may be 1 hospital interns, lesidents, 
or graduate students in Rhinology and Laiyngology, ^ 
individual with an M D degiee who is actively piacticing oi 
teaching Rhinology and Laiyngology m the Ameiicas, 3 any 
scientific workei in the field of Rhinology and Laiyngology 

Manuscripts shall be presented to the Secretary of the 
Association, Di Lyman G. Richaids, 12 Clovelly Road, Welles¬ 
ley Hills 81, Mass, undei nom de plume which shall in no 
way indicate the authoi’s identity Theie shall also be a 
sealed envelope bearing the nom de plume and containing a 
caid showing the name and address of the contestant which 
the Secietaiy shall keep in his possession 

Manusciipts must be limited to 5000 woids and must be 
typewiitten in double spacing on one side of the sheet The 
thesis shall not have been published elsewheie befoie sub¬ 
mission 

The successful thesis shall become the pioperty of the 
Ameiican Laiyngological Association, but this piovision shall 
in no way inteifeie with publication of the thesis in the 
Jouinal of the authoi’s choice Unsuccessful contiibutions 
will be letuined piomptly to their authors 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Paul H Holinper, Chicago, 111 
Vice-Chairman Dr Lau rence R Boie« Minneapolis, Minn 
Secretary Dr M altei E Heck San Francisco, Calif 
Repiesentatiie to Scientific Exhibit Di Walter H MiIone\, CIe\eland 
Ohio 

Section Delegate Di Goidon F Harkness, Daxeiiport la 
Alternate Delegate Dr Dean M Lierle Iona CiU la 
Meeting Miami Beach Fla June 13 17, Iheh 

AMERICAN OTOLOGICAL SOCIETY, INC 

Piesuient Di R C Martin 3S1 Po'^t St, San Francisco S, Calif 
Secretati Dr Lamence R Boies Limersitc Hospitals, Minneapolis 14 
Minn 

Meeting Deaucille Hotel Miami Beach Fla March 13 14, 1960 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbeit 111 E 61st St Nen York N 1 
Vice President Dr Kenneth Hindeiei, 402 Medical Arts Bldg Pitts 
burgh Pa 

Secretarc Dr Louis Joel Feit 6b Park Axe , Kexx York 16. K Y 

Tieasurei Dr Arnold L Caron, 36 Pleasant St , W’orcester, Mass 

AMERICAN RHINOLOGIC SOCIETY 

Piesident Di Roland M Loiing 25 E Washington St, Chicago, Ill 

Secretarx Dr Robert M Hansen 1735 N Wheeler Axe Portland 17, 

Oie 

Annual Clinical Session Chicago III tDefinite time and place to be 
announced later) 

Annual Meeting Octobei 1 1960, Belmont Hotel Chicago, 111 

AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

Piesident Dr John J Conlex \ex\ Yoik, X 1 
Vice-Pi esident Di Joseph H Ogun St Louis Mo 
Treasuiei Di F Johnson Putnex Philadelphia Pa 
Secietaix Di Geoige A Sisson S'lacuse X Y 
Annual Meeting Palmer House Chicago 111 October 1 I960 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Oscar J Becker, Chicago Ill 
1 ice-President Dr Sam H Sanders, Memphis Tenn 
Treasurer Dr Joseph C Miceli Brookljn, N Y 

Secretarj Dr Samuel M Bloom 123 E S3rd St Xexx York 28 X Y 
Meeting Chicago 111 October, 1960 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Piesident Dr W^alter E Oxxen, Peoria, 111 
President-Elect Dr Leland H Prewitt, Ottumwa la 
Ihce-Presi^nt Dr D A Skinnei Xewark, O 

^^burg^6 ^ Daniel S DeStio 121 S Highland Axe Pitts- 

Annual Meeting Palmer House Chicago, 111 , October 8 1960 
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(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Piesident Di Eihng W Hansen, 90 So Ninth St, Minneapolis, Mimi 
Executive Secietaij Di William L Benedict, Mayo Clinic, Rocliestei, 
Minn 

Meeting Palmei House, Chicago, 111, Octobei, 1960 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

Piesident Di J J Loiigaeie, 1503 Caieii Toiiei Cincinnati, 0 
Piesident Elect Di D C Samuel Piiizanskj, DDS, 840 So Wood St, 
Chicago, Ill 

Secietaij-Tieasuiei Di Spnesteisbach, PhD, Depaitment of Oto 
laiyiigologj, UimeisiU Hospital, Iowa Cit\, la 
Meeting Palace Hotel, Denvei, Colo, Ma> 12 14, 1960 


AMERICAN BOARD OF OTOLARYNGOLOGY 

Piesident Di Goidon D Hoople, 1100 E Genesee Di , Sjiacuse 10, N 1 
Secietan Di Dean M Lieile Univeisitj Hospital Iona Citv, la 
Meeting Palmei House Chicago 111 Octobei, 1900 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

Piesident Dr Veiling K Halt 107 W 7th St, Chailotte, N C 
Vice Piesident Di Daniel C Bakei Ji , 903 Paik A\e Nen Yoik, N 1 
Secietaiv Di F Johnson Putiiei, 1712 Locust St, Philadelphia 3 Pa 

Tieasuiei Di Chailes M Non is 3401 Bioad St Philadelphia, Pa 

Meeting Deainille Hotel Miami Beach, Fla, Maich 15 16, 1960 (A.ftei 
noons onh) 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

Piesident Di W J McNall> Montieal Canada 
Secietaij Di Ljman G Richaids Welleslej Hills Mass 
Tieasuiei Di Fiancis E LeJeune Nen Oileans La 
Editoi Histoiiaii and Libiaiiaii Di Edniii N Biojles Baltimoie, l^ld 
Meeting Deauville Hotel, Miami Beach Fla Maich 1819, 1960 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 


Piesident Bi J? 'Y Kmgshighna> St Louis 10, Mo 

Piesident Gleet Di Fletchei D Moodwaid 100 Locust A\ e , Charlottes 
% lll6 

Secietan Gi C Stenait Nash 700 Medical Aits Bldg, Rochestei 7, 

Tieasuiei Bi wit Pittsbiugh P.i 

Annual Aleetmg Deaunlle Hotel Miami Beach, Fla jgjg jggo 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Paul H HoUnger. Chicago, Ill 

Vice ChaiiTiian Dr Laurence R Bole® Minneapolis Minn 

Secretarj Di M altei E Heck, San Francisco, Calif 

Representatii e to Sc lentific Exhibit^ Di M alter H Malonei Clc'eland 
Ohio 

Section Delegate Di Goidon F HarKness, Daienpoit la 
Alteinate Delegate Dr Dean M Lierle, loua Citx, la 
Aleetmg Miami Beach Fla June 13 17, l')60 

AMERICAN OTOLOGICAL SOCIETY, INC 

Piesident Di R C Mai tin, SSI Post St, San Erancisco S, Calif 
Secretaii Dr Laurence R Boies Lnnersiti Hospitals, Minneapolis 14 
Minn 

Meeting Deainille Hotel Miami Beach Fla March 13 14, 1*160 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Di Joseph Gilbeit, 111 E 61st St , Neu York >, 1 
1 ice Piesident Dr Kenneth Hindeiei, 402 Medical Arts Bldg Pitts¬ 
burgh, Pa 

Secreta^^ Dr Loins Joel Feit 66 Park Ate, Neu York 16 N 1 

Treasurei Dr Arnold L Caron 36 Pleasant St Worcestei, Mass 

AMERICAN RHINOLOGIC SOCIETY 

Piesident Di Roland M Loiing 25 E tNashington St, Chicago, 111 

Secretarj Dr Robert M Hansen 1735 M M heeler At e, Portland 17, 

Oie 

Annual Clinical Session Chicago Ill (Definite time and place to be 
announced later) 

Annual Meeting Octobei 1, 1960, Belmont Hotel Chicago, 111 

AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

Piesident Dr John J Conlei Neu Yoik, N \ 

Vice-Pi esident Di Joseph H Oguia St Louis 51o 
Tieasurei Di P Johnson Putnei Philadelphia Pa 
Secretaii Di Geoige A Sisson Siiacuse, N Y 
Annual Meeting Palmer House Chicago Ill Octobei 1 1960 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Oscai J Beckei. Chicago, 111 

lice Pi esident Dr Sam H Sandeis Memphis Tenn 

Treasurer Dr Joseph C Miceli Brooklin, N Y 

becretan Dr Samuel M Bloom 123 E S3rd St Neu York 28 N Y 
Meeting Chicago, 111, October 1960 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Piesident Dr Waltei E Ouen, Peoria, 111 
resident Elect Dr Leland H Preu itt, Ottumu a la 
pee President Dr D A Skinnei Neu ark O 

^ Daniel S DeStio 121 S Highland Aie Pitts 

Inniial Meeting Palmer House Chicago Ill October 8 1960 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS 


President Dr Albeito Gallo 
First Secretary Di Alfredo Maitinelli 
Second Secretary Dr Guedes de Melo Neto 
Librarian-Treasurer Dr L de Souza Queiroz 

Editors for the Archives of the Society Dr Antonio de Almeida, Dr 
Gabiiel P6rto, and Dr Roberto Franco do Amaral 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Piesidente Dr Julio Quevedo, 15 Calle Oiiente No 5 
First Vice-Presidente Di Hector Cruz, 3a Avenida Sur No 72 
Second Vice-Presidente Dr Jos6 Luis Escamilla, 5a Calle Poniente 
No 48 

Secretano Tesorero Dr Hoi ace Polanco, 13 Calle Poniente No 9D 

ASOCIACION DE OTO-RINO LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice Presidente Dr Luis Sune Medan 

Secretano Dr Jorge Perello, 319 Provenza, Baicelona 

Vice Secretano Dr A Pinart 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No Calveit St, Baltimoie, Md 
Secretarj-Treasurer Di Theodore A Schwartz 

BUENOS AIRES CLUB OTOLARINGOLOGICO 

Piesidente Dr K Segre 
Vice Presidente Dr A P Belou 
Secretano Dr S A Aranz 
Pro Secretano Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 


President Dr Gordon H Francis, 925 W Georgia St Vancouver B C 
Secretarj Dr Donald M MacRae, 324 Spring Garden Road, Halifax, 
Noia Scotia 

MeeUng Jasper Park Lodge, Jaspei National Paik, Alberta June 1012, 
1960 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr William F Hubble Decatur, Ill 
President Elect Dr Chailes D Sneller, Peoria, Ill 
Vice President Dr Edgar T Blair, Springfield, Ill 
Delegate at Large Dr G Leroj Porter, Urbana, III 
Secretaij Tieasurei Dr Clarence A Fleischli Springfield, Ill 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
Presidont Dr George Woodruff, Woodruff Clinic, Joliet, 111 
Vice President Dr Linden Wallner, 122 So Michigan, Chicago, Ill 
Secretan Treasurer Dr Robert Lewj, 25 East Washington St, Chicago 
2, 111 

Aleeting First Mondaj of each month, October through Ma> 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
Vice-President Dr Agustin Estartus 
Secretarj Dr Marcos Chalmo^ ich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basternca A 

COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Den\er, Colo 
Vice-President Dr James Rigg Grand Junction, Colo 
Secietarj Dr Will P Pl^ke^, Demer, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Arthur 

Secretarj Dr M L Battles 

Meetmgs First Mondai of October through Ma\, Unl^erslt^ Club 
Columbus, O 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Eduard A ^euell 
Vice-President Dr Thomas M McCrorj 

Secretarv-Treasurer Dr James L Baidu in, 1627 Medical Arts Bldg 
Dallas Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Cairil 
Secretary of the Exterior Dr Aldo G Remorino 
Secretarj’ Treason Prof Dr Antonio Carrascosa 
Pro Secretarj of the Interior Prof Dr Carlos P Mercandino 
Pro Secretarj of the Exterior Prof Dr James A del Sel 
Pro Secretarj of the Treasury Dr Jorge Zubizarreta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salxador 

Sector R SiBa, Calle Arce No 84, San Salva¬ 
dor, El Sahador, Central America 
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FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Piesident Di G DeKle Tayloi, Jacksonville, Fla 
President Elect Di Kenneth S Whitmei, Miami, Fla 
Fust Vice Piesident Di William H Andeison, Jr, Ocala, Fla 
Second Vice Piesident Di Mai ion W Hestei, Lakeland, Fla 
Secietaij" Tieasuiei Di Joseph W Tayloi, Ji , 1 Davis Blvd , Tampa 6, 
Fla 


FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

Piesident Di Daiio 

Secietary 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

Piesident Di Van D Rathgeber 
Vice Piesident Dr William Skokan 
Secietaiy Tieasiiiei Di Paul Rockwell 

GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

Piesident Di Maiiano C Caballeio 
Vice Piesident Di Joseph Fieeman 

Secietaiy Tieasurei Dr H Carlton How aid , 

Meeting Quaiteily in Maich, May, October and Decembei on the secoiio 
Thillsday of the month, 6 30 PM, at the McAllister Hotel, Miami, Fla 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
Piesident Di Jo Ono Tokyo, Japan 

Secietaiy Di Chevahei L Jackson, S-lOl N Bioad St. Philadelphia 40, 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
and OPHTHALMOLOGY 

Piesident Di Claience H Steele 
Piesident Elect Di Dick H Undeiwood 

Secietaiy Di James T Robison, -1620 J C Nichols Paikiiay, Kansas 
Citj Mo 

Meeting Thud Thuisda> of Novembei, Januaij, Febiuary and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Piesident Dr Max E Pohlman 
Secietaij Pieasuiei Dr Wendell C 
Chan man of Ophthalmologj Section 
Secretaij of Ophthalmology Section 
Chan man of Otolaij ngologj Section 
SecieLaij of Otolaij ngologj Section 
Place Los Angeles Countj Medical 
Bl\ d , Los Angeles. Calif 
Time 6 30 P M last Mondaj of each month from September to June, 
inclusne-Otolanngologj Section 6 30. first Thuisdaj “f each month 
from Septembei to June, mclusRe—Ophthalmologj Section 


Iivine 

Di Canon A McCoy 
Di Philip D Shanedling 
Dr Robeit W Godwin 
Dr Fiancis O’N 
Association 


Morns 
Bldg 1925 Wllshiie 
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LOUlSlANA-MtSSISSlPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr Lucian ^\ Ale\andei *121 Canal St Xew Orleans La 
Secleta^^ Dr Edle% H Jones 1301 IVashington St VicKsbuig Miss 
Meeting Edgewatei Gulf Hotel, Edgewatei PaiL Miss. April SO 1060 

MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members ser\ e as chairman in alphabetical order montblN 
Secretar' Treasurer Dr Roland H M%ers, 1720 Exchange Bldg Mem 
phis, Tenn 

Assistant Secretarj Treasurei Dr William F Murrah Jr Exchange 
Bldg, Memphis Tenn 

Meeting Second Tuesdav m each month at S 00 P AI at Memphis Exe 
Xose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

Piesident Dr Cesar LaBoide Mexico D F 

Vice President Dr M Gonzales 11 Iloa Mexico D F 

Secretan Dr Juan De Dios Peza, Mexico D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgaiia 

Secretarj Dr Carlos Valenzuela Petrarca 332 1 Mexico 5 D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton Mo 

Secretarv Treasurer Dr Harold Bwanherg, Qiiincr, Ill 

Assistant Secretan Treasurer Dr Jacob E Reisch Springfield Ill 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus Oorheelkundige Vereenigmg ) 

President Dr H Nax is, Sonsbeekweg 6. Arnhem 

Secretary Dr W H Stnihen, J J A lottastraat 1, Amsterdam 

Treasiuer Mrs F A'elleman Pinto Jac Ohrechtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, K C 
\ ice President Dr George E Bradord, Winston Salem, N C 
becretary-Treasurer Dr J D Stratton 1012 Kings Dnxe, Charlotte 7, 

Meeting 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

^^shire'^'^ ^ ^ Thompson 16 Ramshill Road Scarborough A’oik 

Mr J H Ottv. Fiizlex Old Hall Fnzmghall Road 
Bradford, Aorkshire 

Treasurer Mr R Thomas, 27 High Petergate York, 
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OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Piesident Dr David D DeWeese, 1216 S W Yamhill St, Portland 5, 
Ore 

Secretaiy Treasiiiei Dr Paul B Myeis, 223 Medical Dental Bldg, 
Portland 5, Oie 

Meeting Fourth Tuesday of each month from Septembei thiough Maj, 
Henij Thiele Restauiant, 23id and W Buinside, Portland, Oie 

OTOSCLEROSIS STUDY GROUP 

Piesident Di E H Campbell, 133 So 36th St, Philadelphia 4, Pa 

Secretaiy-Tieasuiei Dr Raymond Joidan, 121 Univeisity Place, Pitts 
burgh. Pa 

Meeting Palmei House, Chicago, III, Octobei, 1960 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

Piesident Di John F Tolan, 1118 - 9th Ave , Seattle 5, Wash 

SecretaiT-Treasurer Di Homei E Smith, 686 Twelfth Ave, Salt Lake 
City, Utah 

Meeting 


PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd, Chicago, Ill 
Executive Secietaiy Dr Chevaliei L Jackson, 3401 No Bioad St, 
Philadelphia 40, Pa , U S A 

Meeting Seventh Pan American Congiess of Oto Rhino Laiyngology and 
Broncho Esophagology 
Time and Place Miami, Fla , March, 1960 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Di John J O’Keefe 
Vice-President Dr Joseph P Atkins 
Secretarj Dr William A Lell 

Executive Committee Dr Haiiy p SchencK, Dr Benjamin H Shuster, 
Dr William A Lell Di William J Hitschler, and Dr Chevalier L 
Jackson 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPH AGO LOGY 

President Dr Macaiio G Tan, 426 Eiangelista Manila P I 
Vice-President Dr Aiiston G Bautista, 460 Isakc Peral’ Manila P I 
^lullInTla,"?'r Amfrman ®5^’kpS Aduana 

PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emorj A Rittenhouse, 203 Masonic Bldg JIcKeesnort Pa 
Vice President Di Carson S Demling 513 Jenkins sfog Pittsburg 22, 
Pa 

Secretary Treasurer Di Clyde B Lamp, 8101 Jenkins Arcade Pitts 
burgh 22, Pa 
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PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretarj Dr Antonio da Costa Quinta, A^ enida, de Liberdale 65, 1° 
Lisbon 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clitton E Benson, Bremerton. Wash 

President Elect Dr Carl D F Jensen. Seattle, W ash 

Secretarj Dr Willard F Goff, 1215 Fourth Aj e , Seattle, \\ ash 

SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting FnnersiU of Vienna, August 29 to September 1, 1960 

RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie E Ghrist, 210 Is Central As e , Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas As e . Los Angeles 17, Calif 
Otolaryngologs Dr Russell M Decker, 65 N Madison xVs e , Pasadena 
1, Calif 

Ophtbalmologj Dr Warren A Wilson, 1930 M ilshire Bird, Los An 
geles 57, Calif 

MidWmter Chnical Consention annualls, the last tsso sseeks in Januarj 
at Los Angeles, Calif 


SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr Morris E Krucoff 
Vice-Chairman Dr Max J Fischer 
Secretary Dr Adrian J Delanes 
Treasurer Dr Robert D Ralph 

Meetings are held the second Tuesdas of September, Nos ember, Januarj, 
March and Mar, at 6 30 P M 
Place Armv and Nas j Club Washington D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land 13 Ness ton Place, Glasgosr, C 3 
Secretary-Treasurer Dr J F Birrell 14 Moray Place, Edinburgh 
.4^sistant Secretarj Dr H D Brossn Kellj, 11 Sands ford Place, Glas¬ 
gow, C 3 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribin P 
S^ecretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 


SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

Presi^nt Dr Remaldo de VilUers 
1 ice-^esidem Dr Jorge de CArdenas 
Secretary Dr Pablo Hernandez 
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OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Piesident Dr David D DeWeese, 1216 S W Yamhill St, Portlands, 
Ore 

Secietaiy Treasuiei Dr Paul B Myers, 223 Medical Dental Bldg, 
Portland 5, Ore 

Meeting Fourth Tuesday of each month from September through Maj, 
Heniy Thiele Restaurant, 23rd and W Burnside, Portland, Ore 


OTOSCLEROSIS STUDY GROUP 

President Di E H Campbell, 133 So 36th St, Philadelphia 4, Pa 
Secretary-Treasurer Dr Raymond Jordan, 121 University Place, Pitts 
burgh. Pa 

Meeting Palmei House, Chicago, Ill, Octobei, 1960 

PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, 1118-9th Ave, Seattle 5, Wash 
Secretary-Treasurei Di Homer E Smith. 686 Twelfth Ave, Salt Lake 
City, Utah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Hollnger, 700 No Michigan Blvd , Chicago, Ill 
Executive Secretary Dr Chevalier L Jackson, 3401 No Broad St, 
Philadelphia 40, Pa, U S A 

Meeting Seventh Pan American Congiess of Oto Rhino Laryngology and 
Broncho Esophagology 
Time and Place Miami, Fla , March, 1960 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice-President Dr Joseph P Atkins 
Secretary Dr William A Lell 

Executive Committee Dr Harry P Schenck, Dr Benjamin H Shuster, 
Dr William A Lell, Dr William J Hitschler, and Dr Chevalier L 
Jackson 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 


President Dr Macario G Tan, 426 Evangelista, Manila P I 
Vice President Dr Ariston G Bautista, 460 Isaac Peral’ Manila, P I 
Secretary Treasurer Di Angel Enriquez, American Hospital Adiiana 
St, Manila, P I 


PITTSBURGH OTOLOGICAL SOCIETY 


President Dr Emory A Rittenhouse, 203 Masonic Bldg , McKeesnort, Pa 
Vice President Dr Carson S Demllng, 513 Jenkins Bldg, Pittsburgh 22, 


secretary Treasurer Dr Clyde B Lamp, 8101 Jenkins Arcade Pitts 
burgh 22, Pa 
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PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca. 

Secretarj Dr Antonio da Costa Quinta, A^ enida, de Liberdale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson Bremerton, Wash 

President Elect Dr Carl D F Jensen, Seattle, W ash 

Secretary Dr Willard F Goff, 1215 Fourth A^e, Seattle, Wash 

SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting IJnuersin of Y'lenna, August 29 to September 1, 1960 


RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie E Ghrist 210 N Central Aie, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas A\e Los Angeles 17, Calif 
Otola^yngolog^ Dr Russell M Decker, 65 X Madison Ave , Pasadena 
1 Calif 

Ophthalmology Dr Warren A Wilson, 1930 W ilshire Bh d , Los .Vn 
geles 57 Calif 

Mid Wmter Chnical Conyention annually, the last tyyo y\eeks in Januarj 
at Los Angeles, Calif 


SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr Morris E Krucoff 
YYce-Chairman Dr Max J Fischer 
Secretary Dr Adrian J Delanev 
Treasurer Dr Robert D Ralph 

Meetmg^s are held the second Tuesday of September November, January, 
March and Mav, at 6 30 P M 
Place Armv and Nayj Club Washington D C 


SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

Dr F T Land 13 Ney\ton Place, Glasgoyv, C 3 

^ Birrell 14 Moraj Place, Edinburgh 
goy^^ Secretarj Dr H D Broyyn Kelly, 11 Sandvford Place Glas- 


COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 


Presidente 

Secretario 

Tesorero 


Dr Alfonso Tribin P 
T>r Felix E Lozano 
Dr Mario Arenas A 


SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

X Remaldo de Villiers 

Cardenas 

ry Dr Pablo Hernandez 
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SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Piesidente Di Fiank Caiiosa Lorenzo 
Vice Piesidente Di Julio Sanginlj 
Secietaiio Di Juan Poituondo de Castio 
Tesoieio Di Luis Oitega Veides 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Piesidente Di Aldo Remoiino 
Vice Piesidente Di Luis E Olsen 
Secretaiio Di Eugenio Romeio Diaz 
Tesoieio Di Juan Manuel Piadales 

Vocales Di Osialdo Sufuez. Dr Nondiei Asis R, Di Joige Bergallo 
Yofie 


SOCIEDAD DE OTO RINO LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

Piesident Dr Salvadoi Ml\co Pinto 
Secietaiy Di Daniel Alfiedo Allaio 
Tieasuiei Di Antonio Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 
Piesidente Di D Adolfo Hinojai Pons 
Vice Piesidente Di D Jose Peiez Mateos 
Secietaiio Geneial Di D Fiaiicisco Maiailfis 
Tesoieio Di D Eiiiesto Alonso Feiiei 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

Piesident Di Rafael Gioigana 
Secietaij Di Cailos Valenzuela 

Tieasuiei Di Benito Madaiiaga 

Fust Vocal Di Rafael Gonzdlez 
Second Vocal Di Juan Obeiliausei 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Piesidente Di Reinaldo de Villeis 

Vice Presidente Di C6sai Cabieia Caldeiiii 

Secretaiio Di Jos6 Xiiau 

Tesoreio Di Alfiedo M Petit 

Vocal Dr JosC Gioss 

Vocal Di Pedio Heinfindez Gonzalo 


SOCIEDAD OTO-RINO LARINGOLOGIA OF I OQ 
HOSPITALES DE MADRlb 


Piesidente Di Don Feinando Belli An Castillo 
Secietaiio General Dr Don Alfonso Vassaiio de 
Tesoieio Di Don Rafael Gaicia Tapia 


Mumbei t 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NOBESTE 

Presidente Dr Ln lo M Lataza C 
Secretano Di Ramdn Prieto 

Tesorero Dr Josd Gomez Galizia 

Vocales Dres Enrique del Buono \ O Benjamin Serrano 

SOCIEDAD VENE20LANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceuo Romeio 
^ ice-Presidente Dr SiUestre Rincon Fuenmaaor 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gomez 

Vocales Dr Miguel OctaMO Riissa, Di Benjamin Bnceiio Dr Oscar 
Gonzalez Castillo 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr I\o Adolpho Kulil 
Secretar^ Dr Decio Lisboa Castio 

Treasurer Dr Jorge Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Di Manuel Pieciado 

First Vice Presidente Dr Alonso Roa 

Second Vice Piesidente Dr Carlos Arango Caibone 

Secretario Di Marla Esther ^ illalaz 

Tesorero Dr Ramon Crespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO ESOFAGOLOGIA 

Presidente Dr Alberto Lius De Mendonca 
^ ice Presidente Dr Jaime de Magalhaes 

1 ° Secretaiio Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coellio 

Tesoureiro Dr Jose Antonio de Campos Heniiques 
A ogais Dr Teofilo Esqune! 

Di Antonio Cancela de Amoiim 
Sede Aa enida da Liberdade 65, 1°, Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Lt Col Stanlea H Beai, USAF (MC), USAF Hospital Max- 
Mell (Air Dniiersita) MaMiell Air Force Base Ala 
becietan Tieasurei Capt Jlaurice Schiff, MC, USX, E S Xaval Hos 
Pital Oakland, CaliE 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

F R. Puce, IIS Rutledge Aae Chaileston S C 
Dr L D Lide 161 W Cheies St, Floience S C 
ice President Dr R E Liamgstone 1505 Main St Xenbeiia S C 
Hm^S Rodeiick Macdonald 330 E Main St Rock 
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SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr George M Haik, Professor and Head of the Department 
of Ophthalmologj at Louisiana State University School of Medicine, 
812 Maison Blanche Building, New Orleans 16, La 

CIiaiiman-Elect Dr Mercer G Lynch, Assistant Professor of Otolaryn 
gology, Tulane University School of Medicine, 3503 Prytania St.Nen 
Orleans 15, La 

Vice Chairman Dr Beinaid J McMahon, Director of the Department 
and Clinical Professor of Otolaryngology, St Louis University School 
of Medicine, 8230 Forsythe Blvd, Clayton 24, Mo 

Secretary Dr Albert C Esposito, First Huntington National Bant 
Building, Huntington, W Va Formerly instructor of Ophthalmologj, 
Ohio State University College of Medicine, Columbus, 0 

Meeting St Louis, Mo, October 31, 1960, to November 3, 1960 

VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND otolaryngology 

President Dr Benjamin Sheppard, 301 Medical Arts Building. Bkh 
mond, Va 

President Elect Dr Emanuel U Wallerstein, Professional Building, 
Richmond, Va 

Vice President Dr Calvin T Bui ton. Medical Arts Building, Roanohe, 
Va 

Secretary Treasurei Dr Maynard P Smith, 600 Professional Building, 
Richmond, Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Di Nime K Joseph, Wheeling, W Va 
President Elect Dr John A B Holt, Charleston, W Va 
Vice President Dr William K Marple, Huntington, W Va 
Secretary Treasurei Dr Albert C Esposito, Huntington, W Va 
Director for Two "Veais Dr James T Spencer, Charleston, W Va 
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A STUDY OF SPASTIC DYSPHONIA 
Neurologic and Electroencephalographic Abnormalities - 

Entlyn Robe Ph D . 

Joel Brumlik jNI D 
and 

Paul IMoore Ph D , 

Chicago, 111 


1 IKTRODUCTION 


Spastic dtsphonia often lefeiied to as lusteiical dvsphonia. 
has been consideied a nosologic entitv It is usiiallv not de¬ 
fined in teims of fundamental distuibances in neuiophtsi- 
oIogA' The study lepoited heie. ho\ve\ei. indicates that 
spastic dASphonia is a manifestation of disoideied function 
of the cential nei\ous s^stem, and not a disease in sui ncncris 


Beiendes"' has desciibed this condition as a disoidei of 
phonation “which is chaiacteiized by a stiained, cieaking 
and choked ■socal attack, tense and squeezed toice sound and 
IS accompanied be extieme tension of the entiie phonatoiv 
sistem ’ The piesent authois ha\e also obsei\ed that theie 
is usualh a momental^ phonatoiv inteiiuption that occuis 
must fiequentlv on initial lowel sounds Whispeied speech 
and extiemelv.bieatln phonation aie oidinaiilv spoken with¬ 
out any hesitancy ox othei abnoimal speech chaiacteiistics 


The piesent study was piompted in pait, bv the singulai 

of ^'Ofirologrv and P«\ehntia 

I nued Ceiebr-'l 1 It,, ‘"'od l>\ i irrint from the 

Cluciiro^ * Kespirth *ind rducntion Potirulition (of Gientoi 

■icfe1ne5VM”m,blTc^\®on"Feb^ n^roscope Ofnee rnd 
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ROBE, ET AL , SPASTIC DYSPIIONIA 


lack of efficacy of voice theiapy and psychotheiapy in spastic 
dysphonia, and in pait by the lack of constant anamnestic 
data We have elected to study a gioup of patients with this 
clinical disoidei foi possible neuiologic and electioencephalo 
giaphic abnoimalities To oiu knowledge, theie has been no 
pievious attempt to define this disoidei by paiameteis othei 
than psj'’chiatiic 

Ai nold ‘ has suggested that spastic dysphonia might be due 
to lemoval of highei suppiessoi influences, allowing piimitive 
subcoitical centeis to act without inhibition (“by the uncon¬ 
scious withdiawal of a shatteied peisonahty fiom the tin eats 
of daily life”) , but the fundamental neiuophysiologic mechan¬ 
ism must be defined and the teimmology made specific The 
use of such a teim as “suppiessoi influences” may lefei to 
psychoanalytic suppiession oi to the function of one oi moie 
coitical suppiessoi stiips If a disease has a neuiologic basis, 
the desciiption of the undeilying piocesses must be in specific 
teims geimane to the field 

Segie"'** has stated that spastic dj'sphonia is an illness of 
the thud and fouith decades of life The latio of males to 
females with this disease vanes among authois The pi6" 
cipating factois mentioned in the liteiatuie include excessive 
use of the voice and tiaumas of daily living The authois 
beg to be excused fiom a discussion of psychodynamic ab- 
noimahties in spastic dysphonia foi, while they may be 
piesent, this study is concerned specifically with the physi" 
ology of the cential neivous system 

II MATERIALS AND METHODS 

Ten patients witli a clinical diagnosis of spastic dysphonia 
weie selected foi study Each was given the five diffeieiit 
types of tests and examinations indicated in the following 
paiagiaphs 

A ExammaUon of the Speech Organs and Admcent SUnc- 
tto es 

Each patient leceived a complete eai, nose and thioat ex¬ 
amination bj'’ at least two qualified otolaiyngologists This 
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e\aluation included induect laivngoscop\ ^\lth special lefei- 
ence to a study of the mo\ement of the tnie and false \ocal 
colds In addition, the nasal, phaiyngeal and auditoi\ pas¬ 
sages weie sciutmized Thiee Upes of ^olce pioduction 
yeie lecoided foi study a standaid passage yas lead, the 
total pitch lange \yas sung, and a lepiesentatiye sample of 
conveisational speech was spoken Finally, a pin e-tone aiidio- 
metiic examination was made foi each subject, and additional 
special audiometiic tests foi cential distuibances yeie ad- 
ministeied to fiye of the patients-* 

B Histojy 

An extensue histoi\ was obtained fiom each patient, in¬ 
cluding neuiologic histoiy with special lefeience to piecipitat- 
ing factois, familial neuiologic disease and pie\ lous neuiologic 
disease in the patient A leview of s\ stems included specific 
questions as to a histoiy of \eitigo, diplopia, headaches, 
scotomata, weakness, paiesthesias, unsteady gait, sjncope 
and comulsions 

A histoiN of the oiigin and de\elopment of the voice dis- 
tuibance was obtained fiom each patient 

C ^^euiologic Examination 

Each patient wms gi\en a complete neuiologic examination, 
including an evaluation of the function of the cianial neives, 
motoi poAvei, leflexes, cooidination and sensation A seaich 
was made not only foi gioss signs, but also each patient was 
combed foi delicate signs of cential neivous svstem dis- 
tuibance 

D Etectioencephalogiaphic Study 

Each patient was studied with standaid electiode place¬ 
ment in fiontal, anteiioi tempoial, tempoial, paiietal and 
occipital aieas Monopolai and bipolai lecoiding was used 
Sleep tiacmgs w^eie obtained in all cases by the use of seco¬ 
barbital sedation Hypei ventilation and photic diive stimula¬ 
tion techniques w^eie employed The alpha blocking i espouse 
w-as lecoided m all cases 
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lack of efficacy of voice theiapy and psychotheiapy in spastic 
dysphoiiia, and in pait by the lack of constant anamnestic 
data We have elected to study a gioiip of patients with this 
clinical disoidei foi possible neuiologic and electioencephalo 
giaphic abnoimalities To om knowledge, theie has been no 
pievious attempt to define this disoidei by paiameteis othei 
than psychiatiic 

Arnold’ has suggested that spastic dysphonia might be due 
to lemoval of highei suppiessoi influences, allowing piimitive 
subcoitical centeis to act without inhibition (“by the uncon¬ 
scious withdiawal of a shatteied peisonality fiom the thieats 
of daily life”) , but the fundamental neiuophysiologic mechan¬ 
ism must be defined and the teiminology made specific The 
use of such a teim as “suppiessoi influences” may lefei to 
psychoanalytic suppiession oi to the function of one oi moie 
coitical suppiessoi stiips If a disease has a neuiologic basis, 
the desciiption of the undeilying piocesses must be in specific 
teims geimane to the field 

Segie” " has stated that spastic dysphonia is an illness of 
the thud and fouith decades of life The latio of males to 
females with this disease vanes among authois The piC' 
cipating factois mentioned in the liteiatvue include excessive 
use of the voice and tiaumas of daily living The authois 
beg to be excused fiom a discussion of psychodynamic ab- 
noimahties in spastic dysphonia foi, while they may be 
piesent, this study is conceined specifically with the physi¬ 
ology of the cential neivous system 


II materials and methods 

Ten patients with a clinical diagnosis of spastic dysphonia 
weie selected foi study Each was given the five diffeient 
types of tests and examinations indicated in the following 
paiagiaphs 

A Exammahon of the Speech Oigans and Admcent Striic- 
tw es 

Each patient leceived a complete eai, nose and thioat ex¬ 
amination bj^ at least two qualified otolaiyngologists This 
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e\aluation included indiiect lai\ngoscop\ ^\lth special lefei- 
ence to a study of the mo\ement of the tiue and false \ocal 
colds In addition, the nasal, phaijngeal and auditoi\ pas¬ 
sages ^^ele sciutmized Tluee tipes of \oice pioduction 
neie lecoided foi studj a standaid passage was lead, the 
total pitch lange was sung, and a lepiesentatue sample of 
con\ ei sational speech nas spoken Finallv, a pin e-tone audio- 
nietiic examination iias made foi each subject, and additional 
special audionietiic tests foi cential distuibances weie ad- 
niinisteied to fne of the patients-’ 

B Histoin/ 

An extensile histoiw i\as obtained fiom each patient, in¬ 
cluding neuiologic histoiv i\ith special lefeience to piecipitat- 
ing factois, familial neuiologic disease and pieiious neuiologic 
disease in the patient A i e\ lew of s\ stems included specific 
questions as to a histoiy of \eitigo, diplopia, headaches 
scotomata, weakness, paiesthesias, unsteady gait, syncope 
and comulsions 

A historj of the oiigiii and deielopnient of the voice dis- 
tuibance uas obtained fiom each patient 

C Neuiologic Eraminatwn 

Each patient vas given a complete neuiologic examination, 
including an eialuation of the function of the cianial nei\es, 
motoi pouei, leflexes, cooidination and sensation A search 
was made not only foi gioss signs, but also each patient was 
combed foi delicate signs of cential neivous svsteni dis- 
tuibance 

D Electi oenceghalogiaphic Study 

Each patient ivas studied with standaid electiode place¬ 
ment in fiontal, anteiioi tempoial, tempoial, paiietal and 
occipital aieas Monopolai and bipolai lecoiding was used 
eep tiacings weie obtained in all cases by the use of seco- 
aibital sedation Hvpei\entilation and photic diive stimula- 
lon techniques veie employed The alpha blocking lesponse 
uas lecoided in all cases 
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E Lahomtoiy Studies 

Those patients who meiited fuithei woik-up leceived ap- 
piopiiate tests, including lumbai punctiiie, spinal fluid ex¬ 
amination, skull and chest films, visual field examination, 
blood chemistiies and uiinalysis Special tests, such as pio- 
tein bound iodine and uiine coppei deteiminations, weie 
peifoimed as indicated 


TABLE I 

E\amination of the Speech Appaiatus and Adjacent Stiuctuies 
in Spastic D\sphonia'’' 


^atient 

Xge 

Sex 

Lt.! \ ng-oscop\ 

ENT Exam 

\ndiometi % Hecoi ding[f 

s s 

25 

p 

_ 


_ 4 

C Y 

3G 

F 

_ 


_ 1 

E F 

38 

P 

_ 


_ 1 

ET 

44 

M 

_ 


_ 4 

IR 

45 

P 

_ 


_ 4 

S K 

46 

M 

_ 


_ 3 

FO 

50 

P 

_ 


_ 3 

JO 

56 

P 

_ 

_ 

_ 2 

ER 

59 

P 

_ 


_ 2 

jM C 

63 

P 

— 

_ 

23 


*See text for explanation -)-= abnoinial findmgrs —= negative 

evaluation of four exaniineis) 1 niild 


1 model ate 3 seveie 4 veiv seveie 


III RESULTS OP THE STUDY 

A Examination of the Speech Appaiatus and Adjacent 

Stiuctuies (See Table I) 

The age lange included m this study is 25 to 63 yeais The 
male-female sex latio is one to foui Laiyngoscopy in all 
patients levealed noimal stiuctuie No sign of ventiiculai 
phonation was obseived in any patient Examination of the 
nasal, phaiyngeal and auditoiy passages was completely 
noimal in all cases except S K, who had an anteiioi septal 
peifoiation 

Audiometiy (puie-toiie audiometiy and special tests) was 
within noimal limits m all cases Recoidings of voice weie 
analyzed objectively and giaded by foui specialists in voice 
disoideis accoidmg to the scale given in Table I 
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B Histoiy (See Table II) 

Tlie duiation of the illness langes fiom six months to 15 
yeais and appaiently is not i elated to the patient’s age at 
the time of onset Seventy pei cent of patients weie light 
handed, 20 pei cent ambidextious and 10 pei cent weie left 
handed Fifty pei cent of patients had a histoiy of “flu,” 
“cold,” “laiyngitis” oi iippei lespiiatoiy infection immedi¬ 
ately pi 101 to the onset of voice distuibance The lemaiiidei 
of patients eithei could not lecall any piecipitating factois oi 
mentioned haid woik, emotional tiauma, etc, as associated 
with the onset 

Foity pel cent of patients had a positive histoiy of nemo- 
logic disease in the family These statements included 
1 “My mothei was boin blind because the optic neives didn’t 
develop” (C Y ) , 2 a histoiy of intention tiemoi of the head 
and hands in mothei, sistei and biothei (E F ), 3 a seizuie 
disoidei in the fathei of the patient (E T ) , and 4 “My 
mothei had a stioke” (I R ) 

Eighty pel cent of the patients had a positive histoiy of 
neuiologic distuibance piioi to the onset ot voice difficulty 
These symptoms included 1 tiansient scotomata in both eyes 
and tiansient weakness of both legs (S S ) ,^ tiemoi of the 
head and hands of the intention type (E F ) , 3 paialysis of 
the lowei extiemities as a child (S K ) , 4 a tiansient episode 
of clumsiness and weakness of the left leg accompanied by 
dizziness (E R ) , 5 seveial episodes of syncope without con¬ 
vulsions (C Y ) , 6 attacks of syncope especially associated 
with coughing and peiiods of confusion with tiansient paies- 
thesias in one thumb (E T ) , 7 paiesthesias noted on occa¬ 
sion in the left hand (I R ) , and 8 inteimittent dysphagia 
(M C) 

Eighty pel cent gave a histoiy of impiovement in then 
voices with emotion (angei) One himdied pei cent stated 
that situations in which talking was necessaiy aggiavated 
then voice distuibance Fatigue was univeisally effective m 
woisening the symptoms, otheiwise, histoiical findings weie 
not contiibutoiy 
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TABLE III 


Clinical Findings in Spastic D\spUoiua __ 

s s 

1 Bitemporal pallor of the optic discs 

2 Absent abdominal reflexes 

3 The left angle of the mouth pulls a^\a^ better than the right and the 
patient talks better out of the left side of hei face honeier, this 
appears to be an asimmetn rather than a true neuiological lesion 

4 Questionable left pronation sign 

a Hearing lateializes slightli to the left 

6 A tendenci to become unsteadi as she walks in tandem 

7 A suggestion of an adductoi response bilateialB when the knee jeiks 
are elicited 


1 Minimal fine rotan tiemor of the head of the intention tipe 

2 Absent abdominal reflexes 
E F 

1 Intention trenioi, imoliing the head and both upper extremities 

perhaps more so on the left 

2 Definite ataxia as the patient walks in tandem tending to fall to 
the left 

3 Deep tendon leflexes of the lower extremities are slight!' moie brisk 
on the left with an adductor iespouse on both sides as the knee jerks 
aie elicited, peihaps moie pi eminent on the left 

4 The abdominal reflexes aie absent 

o There is minimal falling aw a' on both sides as the opposite aim 
past points 

6 The patient tends to swing her light aim bettei than her left as she 
walks 

E T 

1 The tongue piotiudes to the left 

2 There is minimal falling awai of the light upper extreniit' 

3 The right lower limb lies slight!' exteinall' lotated as the patient 
lies upon the examining table 

4 The patient swings his left aim slight!' bettei than his light as he 
w alks 

5 The left abdominals aie gieater than the right and the left ere 
masteric is gieater than the light 

6 The right knee jeik is slightl' gieatei than the left 
I R 

1 The left pupil is slightl' laigei than the light 

2 The left face is weak m the niannei of a supianuclear facial paresis 

3 The left biceps radial and ulnar jerks aie greatei than the right 

4 The right knee and ankle jerks are gieatei than the left 

o The right lo'xer limb lies slightl' exteinall' rotated on the examin 
mg table 

6 There are questionable Tromner Gonda and Oppenheim i espouses on 
the left 

1 There is unsustained n'stagnius on right lateial gaze ivith the slo'v 
component to the left 


S 


K. 

9 angle of the mouth pulls avrax better than the right 

o ^ , plat'sma contiacts bettei than the light 

he patient smiles and talks better out of the left side of the face 
- right pi-onation sign and falling aiva' 

fi Th 1 lowei limb lies externall' rotated 

♦ 1 , ^ *®^J^kiceps triceps radial knee and ankle jeiks aie greatei than 
me right 
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TABLE III (Continued) 


7 The left abdominals and cieniastei ics aie gieatei than the iigW 

S Minimal intention tiemoi bilateialb 

9 Positne Quinquaud sign 

10 The light aim swings less well than the left as the patient walks 

r O 

1 The left pupil is slighth gieatei than the light 

2 The tongue piotiudes slighth to the light 

3 The light side ot the face pulls awa\ a little bettei than the left 
The light platvsma contiacts slighth bettei than the left The 
patient talks a little bettei out of the light side ot hei face 

4 The left biceps, ladial and ulnai and knee jeiks aie slighth gieatei 
than the light 

5 The patient swings hei light aim a little bettei than the left as she 
w alks 

G The abdominal lefleves aie absent 
J O 

1 The left pupil is slighth laigei than the light 

2 The light ankle jeik is slighth gieatei than the left 

3 Theie is an adductoi i espouse on eliciting the knee ]eiKs on both 
sides 


4 The light abdominals aie slighth moie busk than the left 

5 The patient swings hei left aim slighth bettei than the light as she 
walks 


6 Theie is a inoie definite fle\oi iespouse on stioKing the iigl'f 
planta than the left 

< Theie IS a fine tiemoi of the closed ejelids 
E R 

1 Detinite snout leflex 

2 The left ladial leflex is gieatei than the light 

3 The light knee jeik is gieatei than the left 

4 Theie is a definite left Gonda 

5 A minimal falling awa\ of both extiemities as the opposite aim past 
points 

G Theie is a slight left pionation sign 

7 The patient tends to swing hei tight aim less well than the left as 
she walks 

S The left lowei 1 mb lies slightu exteinalh lotated as the patient lies 
upon the examining table 


9 The patient tends to become unsteady as she walks in tandem and 
with standing on eithei foot alone especialh on the left 
c 

1 A positne snout leflex 

2 The light angle of the mouth pulls awaj slightlv bettei than the left 
and the patient talks bettei out of the light side of hei face 

^ •'•■‘"'I signs, moie maiked on the light 

4 The abdominal leflexes aie not elicited 

5 The light ankle jeik is gieatei than the left 
G Theie is a light Goidon 

7 Theie aie bilateial Hoffmann signs and Tiomneis 


Ninety pei cent of patients had some pievious theiapy foi 
then voices Ninety pei cent had voice theiapy fiom one oi 
moie theiapists, 20 pei cent had psychotheiapy, and one pa¬ 
tient each had hypnosis and intiavenous amobaibital All 
these theiapies weie stiikingly ineffective 
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C Neuiologic Examination (See Table III and Figs 1 and i) 

All patients had neuiologic signs indicating disease of the 
cential neiioiis system A total of 84 neiiiologic signs was 
elicited, approximately eight pel patient By fai the most 
fiequently obseived abnoimalities weie pyiamidal tiact signs 
(83 pel cent), with ceiebellai signs also lelatiiely fieqiient 
(8 pel cent) 



JUX(m or Ksraoioaiai. signs in sbistic dtsfbdnia. 

(Tot«l alAoTiMl elgsB • 8U • 6«U signs per p«tlMt} 

rifT 1 

Foity-thiee pex cent of signs lateialized to the light and 
32 pei cent to the left ceiebial hemispheie (25 pel cent weie 
bilateial) If bilateial signs aie excluded, light ceiebial 
signs mciease to 57 pei cent and the left-sided signs to 43 
pel cent 

Coupled with the medical and iieuiological histoiv, an im- 
piession of specific neuiologic disease was made in foiii 
patients j heiedofamilial tiemoi (E R ) , 2 small ceiebial 
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Fig- 
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thiomboses in the fiontal aiea (aiteiioscleiosis) (M C ) , 
3 tiansient ceiebial ischemic attacks (E R ) , and 4 multiple 
scleiosis (S S ) The lemaining patients had signs and 
sjTnptoms which did not point to distinct clinical entities, but 
lathei to a diffuse oi disseminated disease of the pyiamidal 
and extiapviamidal systems The etiologj' of the piocess 


100 


% 

akiorhal 

FIHDPIGS 


0 


?woX53ial slowing 
(13t) 



Fast Acttrity: Spiking 
Sharp wares, etc. 
( 20 ?) 


Loss of roltage and 
Fusion of \ares 


(33?) 


Non-paro77sisal 

slowing 

(33?) 


9 


THE H.\Tm?E OF THE ELECTROEHCEFHAIOGRAPHIC ABNORMALITIES 
M SPASTIC BISPHOHIA 
(10 PATIENTS. 9 ABNORMAL EEGs) 

Fist 3 

■\Aas not obvious in these cases The possibility of a post¬ 
encephalitic piocess will be discussed below 

D Elect'ioencephalographic Djstinbances (See Figs 2 , 3, !, 
and o) 

^ine of the ten electioencephalogiams taken were abnoimal 
(E F was noimal) 
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THE IATbRA.Lrry OF DISTURBANCE IN SPASTIC DISPHONIA 

THE NEUROLOGICAL EXAMINATION 

COMPARED wrrH THE ELECTROENCEPHALOGRAM. 

(Dotted lines indicate the % laterallzing 
signs and records) 

Pie ^ 


Fifty pel cent of patients had lecoids compatible with 
buist-like dischaiges Of these five patients, thiee had 
findings piimaiily paiietal in location and two mainly fiontal 
In thiee cases, the findings weie bilateial, in one case pn- 
maiily light sided, and m one case mainly left sided The 
natuie of these paioxysmal dischaiges weie high voltage 
fast activity in thiee cases and hypeisynchronous slowing id 
two cases 


*Thovlgh t^\o patients mentioned SMicope 
clinical seizutei 


no patient had a liistort of 
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In consideimg all abnoimal findings in the nine cases of 
abnoimal electioencephalogiams, no piedoniinant type of 
abnoimalitj- was observed Burst-like dischaiges (high volt¬ 
age fast actuity and hypeisjTichionous paioxvsmal sloiiVing) 
weie seen in 33 pel cent of tiacings A ieduction in voltage 
and basic fiequency was obser\ed in another 33 per cent of 
findings, piedominantly in the light tempoial and light 

40 % 



paiietal areas Non-paioxysmal slowing constituted the le- 
xnaining thud of the disturbances 

The latei-alitj* of these abnoimalities was 56 pei cent light 
sided, 11 per cent left sided and 33 pei cent bilateial Ex¬ 
cluding the lattei, the right sided findings rise to 83 per 
cent and the left sided distuibances to 17 per cent 

The location of these findings (see Fig 5) is 15 per cent 
01 fiontal, anteiioi temporal and occipital areas combined, 
as opposed to 75 per cent foi temporal-paiietal location 
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In summaiy, the electioencephalogiaphic findings suggest 
a coitical distuibance in the tempoio-paiietal area in the light 
ceiebial hemispheie and paioxysmal in natuie 

E Lahoiatouy Results (see Table IV) 

In four cases out of five with buist-like EEG dischaiges, 
the patients weie hospitalized foi fuithei woik-up as in 
dicated in Table IV No spinal fluid finding was abnoimal 


TABLE iv 


Labol citoi y Results in Spastic Dysplionia 


Patient 

Visudl Piold 
Examination 
(Cential) 

Skull Films 

Cei ebi ospinal riuid Kxainin ^ 

Protein (mE:%) r<i nnld cime 
mann Tube 1 Tube 1_- 

S S 

Pei ipheial 
constiiction 

Small punched out 
lesions (vasculai 

Neg 

ll ■) 

33 0 

718 

OlllOOOOW 

c y 

(to led) 
Negative 

lakes’) 

Negative 

Neg 

29 5 

28 0 

730 

OOllOOOOOO 

I R 

Negative 

Osteoma, it 

Neg 

34 5 

34 5 

717 

oiinioood 

ET 

Negative 

occiptal bone 
Negative 

Neg 

29 5 

29 0 

742 

OlllOOOOW 


“All cell count within not mil limit*. 


Skull films levealed only incidental pathology (S S and I R ) 
Cential visual field examinations levealed pathology (peiiph- 
eral constiiction) in one case (S S ) 

A high eiythiocyte sedimentation late was found in thies 
patients (S S 35, I R 23, J 0 27) and glycosuiia was 

noted in one patient (I R ) , otheiwise, blood chemistiies 
weie within noimal limits, including a piotein bound iodine 
(S K ) and a uiine coppei deteimination (E F ) 

IV DISCUSSION 

A suivey of the expeiimental neuiophysiology of phonation 
and the contiibutions of clinical neuiology aie peitinent to 
the piesent discussion Both fields of study offei evidence 
to explain the phenomena of spastic dysphonia 

A The Newophysiology of Vocalization 

1 The fiontal-paiietal aieas Fuistenbeig>' has piovided 
diiect evidence that laiyngeal closuie may follow coitical 
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stimulation The laiyiix of piimates ^^as visualized by diiect 
laiyngoscopy and \aiious foci on the coitex weie stimulated 
Laijmgeal closiue, with eithei apnea oi diaphiagmatic con- 
ti action, lesulted fiom stimulation of fne aieas 1 the an- 
tei 101 tempoial lobe, 2 the f i ontal opei culum, 3 theanteiioi 
island of Reil, 4 the tempoial-paiietal aiea, and 5 the vential 
pait of the motoi coitex The lowest thieshold foi iespouse 
was associated wnth the fust-named aiea Sugai, et al 
has desciibed a second motoi aiea in the monkey, buiied deep 
in the Sylvian fissuie When the paia-insulai portion is 
stimulated, adduction-abduction movements of the vocal coids 
aie obseiNed undei duect \is\on Fiom the ad 3 acent insula, 
stimulation pioduced lespiiatoiv slowing and aiiest 

Penfield and Jaspei’' desciibe vocalization that follows 
stimulation of the motoi coitex (lowei pait of aiea 4) as a 
long-diawn-out sound made by svmmetiical use of mouth, 
phaijmx, laijnx and muscles of mastication Occasionally 
lespiiatoiy aiiest has been pioduced bv stimulation of the 
lowei pait of aiea 4 Penfield and Rasmussen^" desciibe 
similai localization Eithei speech aiiest oi vocalization mav 
be pioduced by stimulation of 1 the supeiioi fiontal g>’ius, 
01 2 the low^ei pait of aiea 4 So-called aphasic aiiest can be 
elicited by stimulating 1 aiea 44, 2 the supiamaiginal gyms, 
and 3 the posteiioi tempoial lobe, moieovei, lemoval of the 
pie-cential gyms will cause a tempoiaiy dysphagia and dj-s- 
phonia The authois believe that since these speech aieas 
can be isolated fiom the lest of the coitex wnthout pioducing 
distuibance in speech, the pathways foi vocalization aie sub- 
coitical 

2 The tempoial lobe Kaada- desciibed vaiious ihinen- 
cephalic aieas m lowei animals wdiich pioduce alteiations in 
lespiiatioii follow mg stimulation The extiapyiamidal natuie 
of the pathways involved w’^as demonstrated Othei authois 
have conflimed the obseivation that stimulation of the tem- 
poial tip, limbic aiea and amygdaloid complex can produce 
respiiatoiy aiiest in lowei animals’^, moieovei, fiom these 
aieas (in the monkey),^' vocal lesponses have been pioduced 
similai to those the animal usually makes Chaiacteiistically, 
the sound continues aftei the stimulation stops 
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Baldwin, et al noted that a patient lepoited at suigeiy 
for tempoial lobectomy, “I felt like my thioat was closing up 
somewhat, and I could not talk ” This comment was made 
as the pai a-amygdalai aiea was stimulated 

Ablation of the tip of the tempoial lobe also has its effect 
on speech pioduction Bucy'® states that, following tempoial 
lobectomy in monkeys, theie is a loss of vocal activity—the 
animals lemain mute Removal of the tempoial lobes m 
man pioduces piofound emotional changes Boshes® has 
stiessed the intimate lelationship of the tempoial lobe to 
the limbic system and emotion Othei effects of tempoial 
lobectomy have been outlined by Bucy and Kluvei ” 

Thus the tempoial lobe is intimately connected with emo- 
tional-behavioial lesponses on the one hand, and autonomic 
neivous system lesponses on the othei, and is ielated to 
vocalization and lespiiation The subcoitical pathways needed 
foi coitical expiession have been outlined anatomically and 
physiologically^ ^ ’0 < 2 ,4s they pioceed thiough the ex- 

tia pyiamidal system An mteiesting condition known as 
pathological” oi “involuntaiy” laughing and ciying has led 
Monrad-Kiohn'^® and Wilson*' to postulate sepaiate motoi 
systems foi voluntaiy motion” and “emotional movement 
Moniad-Krohn states that the lattei is noimally undei sup- 
pi essoi control fiom the foimei and may appeal in disease 
states Wilson, in 1924,*' postulated a cooidinated facio-vocal- 
lespiiatoiy centei in the uppei pons, which is noimally undei 
double contiol emotional and voluntaiy—with symptoms le- 
suiting if one oi the other is destioyed He cites the patho¬ 
logical laughing of the patient with pseudobulbai palsy as an 
example of destiuction of the voluntaiy system, and the 
masked facies of the Paikinsonian as a loss of emotional 
sj’’stem function 

5 The brainstem That a centei for vocalization exists m 
the biainstem has been demonstiated by Magoun et aP' 
Stimulation of the pei laqueductal giay mattei and tegmentum 
m cats and monkeys pioduces cooidinated facio-vocal activity 
lesembling that seen duiing unpleasant emotion in the noimal 
animal Such lesponses aie seen fiom stimulation of the 
hypothalamus and in the deceiebiate cat, hence this must be 
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an “effeient” centei While stimulation pioceeds, \aiious 
sympathomimetic effects, including' m\diiasis, aie noted. 
Luchsingeilepoited mydiiasis as a specific accompaniment 
of attempted speech in the patient %\ith spastic dysphonia 
In addition, ipsilateial m^dllasls follows amygdaloid stimula¬ 
tion Kelly, et alabolished facio-\ ocal actn ity by lesions 
placed in the peiiaqueductal giay mattei and tegmentum of 
cats The authois state that this is a specific centei and is 
concerned not solely with the integiation of facio-vocal im¬ 
pulses but also with the piecipitation of then integiated 
actiMtv “at times when it foims an appiopiiate part of the 
animal as a y hole ” 

B Cont) ibiitions of Clinical Neinologij 

Classical neuiology has concerned itself laigely %Mth the 
effects of ablatue coitical lesions on the speech mechanism 
The caidmal sign of coitical speech dysfunction is an alteia- 
tion of language Hughlings Jackson-" distinguishes two ^a- 
iieties of speech automatic and intellectual An aphasic 
patient may lose %oluntaiy (intellectual oi piopoitional) 
language, but letain emotional speech, le, he may laugh, 
ciy, \aiy the tone of his voice and sing This is extiemely 
leminiscent of the so-called “psychogenic” \aiiations in the 
voice distuibailee in spastic djsphonia Hughlings Jackson 
felt that the light (non-dominant) ceiebial hemispheie was 
foi automatic, and the left hemispheie was foi intellectual, 
speech Kussmaul-' mentions pseudobulbai palsy, wdieie vol- 
untaiy speech may be paialyzed but speech accompanying 
emotion is pieseived, moieovei, the symptoms of oiganic 
neuiologic disease aie fieqiiently alteied by emotion^' 

As fai as the lole of the non-dommant hemispheie in speech 
IS concerned, veiy little basic infoimation is extant Nielsen"^ 
went so fai as to saj “Even today theie is no unanimity of 
opinion concerning localization of ceiebial function in the 
spheie of language, and this lack of agieement is dependent 
on oui^^ignoiance of the function of the minoi ceiebial hemis- 
P eie Nielsen has little new to add on the subject^® and 
cites the theoiy of Jackson as the piobable function of the non- 
dommant hemispheie in speech Both Head^" and Fieud” 
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Baldwin, et al noted that a patient lepoited at suigeiy 
for tempoial lobectomy, “I felt like my thioat was closing up 
somewhat, and I could not talk ” This comment was made 
as the paia-amygdalai aiea was stimulated 

Ablation of the tip of the tempoial lobe also has its effect 
on speech pioduction Bucy*" states that, following tempoial 
lobectomy m monkeys, theie is a loss of vocal activity—the 
animals lemain mute Removal of the tempoial lobes m 
man pioduces piofound emotional changes Boshes” has 
stiessed the intimate lelationship of the tempoial lobe to 
the limbic system and emotion Othei effects of tempoial 
lobectomy have been outlined by Bucy and Kluvei 

Thus the tempoial lobe is intimately connected with enio 
tional-behavioial lesponses on the one hand, and autonomic 
neivous system iespouses on the othei, and is ielated to 
vocalization and lespiiation The subcoitical pathways needed 
foi coitical expiession have been outlined anatomically and 
physiologically^ ‘'s-> 0 •■s proceed thiough the ex- 

tia pyiamidal sj^stem An mteiesting condition known as 
“pathological” or “involuntaiy” laughing and ciying has led 
Monrad-Kiohn’- and Wilson'*' to postulate sepaiate motoi 
systems foi voluntaiy motion” and “emotional movement 
Moniad-Kiohn states that the lattei is noimally undei sup- 
pi essoi contiol fiom the foimei and may appeal in disease 
states Wilson, in 1924,*' postulated a cooidinated facio-vocal- 
lespiiatoiy centei in the uppei pons, which is noimally undei 
double contiol emotional and voluntaiy—with symptoms m- 
suiting if one oi the othei is destioyed He cites the patho¬ 
logical laughing of the patient with pseudobulbai palsy as an 
example of destiuction of the voluntaiy system, and the 
masked facies of the Paikinsonian as a loss of emotional 
system function 

3 The h'twinstevi That a centei foi vocalization exists m 
the brainstem has been demonstiated by Magoun, et al ” 
Stimulation of the pei laqueductal giay mattei and tegmentum 
in cats and monkeys pioduces cooidinated facio-vocal activity 
lesembhng that seen duiing unpleasant emotion in the noimal 
animal Such iespouses aie seen fiom stimulation of the 
hypothalamus and in the deceiebiate cat, hence this must be 
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an “effeient” centei While stimulation pioceeds, \aiious 
sjTnpathommietic effects, including mvdiiasis, aie noted 
Luchsingei"'' lepoited mydiiasis as a specific accompaniment 
of attempted speech in the patient with spastic dvsphonia 
In addition, ipsilateial mvdiiasis follo^^s amygdaloid stimula¬ 
tion Kelly, et al abolished facio-\ ocal acti\ ity by lesions 
placed in the peiiaqueductal gi'ay mattei and tegmentum of 
cats The authois state that this is a specific centei and is 
concerned not solelv with the integiation of facio-vocal im¬ 
pulses but also with the piecipitation of then integiated 
activity “at times vhen it foims an appiopiiate paid of the 
animal as a v, hole ” 

B Contubidio7is of Chnical Ncinology 

Classical neuioIog\' has concerned itself laigely with the 
effects of ablatue cortical lesions on the speech mechanism 
The caidinal sign of coitical speech dysfunction is an alteia- 
tion of language Hughlmgs Jackson-' distinguishes two \a- 
iieties of speech automatic and intellectual An aphasic 
patient mav lose \oluntai*j (intellectual oi pioportional) 
language, but letain emotional speech, i c he may laugh 
ciy, \aiy the tone of his voice and sing This is extiemely 
leminiscent of the so-called “psychogenic’ vaiiations in the 
voice distuibance in spastic dysplionia Hughlmgs Jackson 
felt that the light (non-dominant) ceiebial hemispheie ^^as 
foi automatic and the left hemispheie was foi intellectual, 
speech KussmauP" mentions pseudobulbai palsy, wheie vol- 
untaiy speech mav be paialyzed but speech accompanying 
emotion is preserved, moieovei, the sjTnptonis of oiganic 
neuiologic disease aie fiequently altered by emotion 

As fai as the lole of the non-dominant hemispheie in speech 
IS concerned, very little basic infoimation is extant Nielsen^* 
went so fai as to say “Even todav theie is no unanimity- of 
opinion concerning localization of cerebral function in the 
spheie of language, and this lack of agreement is dependent 
on oui Ignorance of the function of the minoi ceiebial hemis¬ 
pheie Nielsen has little new to add on the subject^^ and 
cites the theory of Jackson as the probable function of the non- 
dommant hemisphere in speech Both Head^" and Fieud” 
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ROBE, ET AL SPASTIC DYSPHONIA 


Baldwin, et al noted that a patient lepoited at suigeiy 
for tempoial lobectomy, “I felt like my thioat was closing up 
somewhat, and I could not talk ” This comment was made 
as the paia-amygdalai aiea was stimulated 

Ablation of the tip of the tempoial lobe also has its effect 
on speech pioduction Bucy*® states that, following tempoial 
lobectomy in monkeys, theie is a loss of vocal activity—the 
animals lemain mute Removal of the tempoial lobes in 
man piodiices piofound emotional changes Boshes" has 
stiessed the intimate lelationship of the tempoial lobe to 
the limbic system and emotion Othei effects of tempoial 
lobectomy have been outlined by Bucy and Kluvei 

Thus the tempoial lobe is intimately connected with enio 
tional-behavioial i espouses on the one hand, and autonomic 
neivous system iespouses on the othei, and is ielated to 
vocalization and i espii ation The subcoi tical pathways needed 
foi coi tical expiession have been outlined anatomically and 
physiologically' > .. .s-.o .2 .s as they pioceed thiough the ev 

tia pyiamidal system An inteiesting condition known as 
“pathological” 01 “involuntaiy” laughing and ciying has led 
Monrad-Kiohn'^ and Wilson*' to postulate sepaiate motoi 
systems foi “voluntaiy motion” and “emotional movement 
Moniad-Kiohn states that the lattei is noimally undei sup- 
pi essor contiol fiom the foimei and may appeal in disease 
states Wilson, in 1924,’ postulated a cooidinated facio-vocal- 
lespiiatoiy centei in the uppei pons, which is noimally undei 

double contiol emotional and voluntaiy_with symptoms ic- 

suiting if one or the othei is destioyed He cites the patho¬ 
logical laughing of the patient with pseudobulbai palsy as an 
example of destiuction of the voluntaiy system, and the 
masked facies of the Paikinsonian as a loss of emotional 
system function 

3 'TJig hi amstcvz That a centei foi vocalization exists m 
the biainstem has been demonstiated by Magoun, et al 
Stimulation of the pei laqueductal giay mattei and tegmentum 
in cats and monkeys pioduces cooidinated facio-vocal activity 
lesembling that seen duiing unpleasant emotion in the noimal 
animal Such 1 espouses aie seen fiom stimulation of the 
hypothalamus and in the deceiebiate cat, hence this must be 
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an “effeient” centei \\lnle stimulation pioceeds, \aiious 
sympathomimetic effects, including mvdiiasis, aie noted 
Luchsmgei^" repoited mydiiasis as a specific accompaniment 
of attempted speech in the patient with spastic dysphonia 
In addition, ipsilateral mvdiiasis follows amygdaloid stimula¬ 
tion =*■ Kelly, et alabolished facio-vocal activity by lesions 
placed in the peiiaqueductal giay mattei and tegmentum of 
cats The authois state that this is a specific centei and is 
concerned not solely with the integiation of facio-vocal im¬ 
pulses but also mth the piecipitation of then integiated 
actiMty “at times when it foims an appiopiiate part of the 
animal as a whole ” 

B Conti ihiitions of Clinical Neutology 

Classical neurology has concerned itself laigely iiith the 
effects of ablatue cortical lesions on the speech mechanism 
The caidinal sign of coitical speech disfunction is an alteia- 
tion of language Hughlings Jackson^' distinguishes two sa- 
rieties of speech automatic and intellectual An aphasic 
patient may lose \oluntaiy (intellectual oi piopoitional) 
language, but letain emotional speech, i e , he may laugh, 
ciw, vaiw the tone of his voice and sing This is extiemelv 
lemmiscent of the so-called “psychogenic” vaiiations in the 
voice distuibance in spastic disphonia Hughlings Jackson 
felt that the light (non-dominant) ceiebial hemisphei'e vas 
foi automatic, and the left hemispheie was foi intellectual, 
speech KussmauP" mentions pseudobulbai palsy, wheie vol- 
untaiy speech may be paiahzed but speech accompanying 
emotion is pieseiied, moieovei, the symptoms of oiganic 
neuiologic disease aie fiequently alteied by emotion 

As far as the lole of the non-dominant hemispheie in speech 
IS concerned, very little basic infoimation is extant Nielsen^* 
nent so fai as to say “Eien today there is no unanimity of 
opinion concerning localization of cerebral function in the 
sphere of language, and this lack of agreement is dependent 
on our Ignorance of the function of the minor cerebral hemis¬ 
phere ” Nielsen has little new to add on the subject^^ and 
cites the theory of Jackson as the probable function of the non- 
dominant hemisphere in speech Both Head’- and Freud” 
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Baldwin, et alnoted that a patient lepoited at suigeiy 
for tempoial lobectomy, “I felt like my thioat was closing up 
somewhat, and I could not talk ” This comment was made 
as the paia-amygdalai aiea was stimulated 

Ablation of the tip of the tempoial lobe also has its effect 
on speech pioduction Bucy^" states that, following tempoial 
lobectomy in monkeys, there is a loss of vocal activity—the 
animals remain mute Removal of the tempoial lobes m 
man pioduces piofound emotional changes Boshes” has 
stiessed the intimate lelationship of the tempoial lobe to 
the hmbic system and emotion Other effects of tempoial 
lobectomy have been outlined by Bucy and Kluvei 

Thus the tempoial lobe is intimately connected with emo 
tional-behavioi al lesponses on the one hand, and autonomic 
nervous system responses on the othei, and is i elated to 
vocalization and lespnation The subcoitical pathways needed 
for coitical expiession have been outlined anatomically and 
physiologicallyi**s=.2S3o«.s they pioceed thiough the ev 
tia pyiamidal system An mteiesting condition known as 
pathological ’ or “involuntaiy” laughing and ciymg has led 
Monrad-Kiohn^= and Wilson-*' to postulate sepaiate motoi 
systems foi voluntary motion” and “emotional movement” 
Monrad-Kiohn states that the lattei is noimally undei sup- 
piessor control fiom the foimei and may appeal in disease 
states Wilson, in 1924,^' postulated a cooidinated facio-vocal- 
lespiratory center in the uppei pons, which is noimally undei 
double control emotional and voluntaiy—with symptoms le- 
suiting If one or the other is destioyed He cites the patho¬ 
logical laughing of the patient with pseudobulbai palsy as an 
example of destiuction of the voluntaiy system, and the 
masked facies of the Parkinsonian as a loss of emotional 
system function 

S Nie That a cente, for vooahtation exists m 

the brainstem has been demonstiated by Magoun et aH’ 
Stimulation of the pei laqueductal giay mattei and teimentum 
in cats and monkeys pioduces cooidinated facio-vocal activity 
lesembling that seen duiing unpleasant emotion m the noimal 
animal Such i espouses aie seen fiom stimulation of the 
hypothalamus and in the decerebiate cat, hence this must be 
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an “effeient” centei While stimulation pioceeds, vaiious 
sympathomimetic effects, including mydiiasis, aie noted 
Luchsingei-“ lepoited mydiiasis as a specific accompaniment 
of attempted speech in the patient with spastic dysphonia 
In addition, ipsilateial mydriasis follows amygdaloid stimula¬ 
tion Kelly, et al abolished facio-vocal activity by lesions 
placed in the peiiaqueductal gi*ay mattei and tegmentum of 
cats The authois state that this is a specific center and is 
concerned not solely with the integiation of facio-vocal im¬ 
pulses but also with the piecipitation of then integiated 
activity “at times when it foims an appiopnate part of the 
animal as a hole ” 

B Contributions of Clinical Neuiology 

Classical neuiologj- has concerned itself laigely with the 
effects of ablative coitical lesions on the speech mechanism 
The caidinal sign of coitical speech dysfunction is an alteia- 
tion of language Hughlings Jackson-” distinguishes two va- 
iieties of speech automatic and intellectual An aphasic 
patient may lose voluntaiy (intellectual oi piopoitional) 
language, but letain emotional speech, i e, he may laugh, 
cry, vaij' the tone of his voice and sing This is extiemelj’ 
leminiscent of the so-called “psychogenic” vaiiations in the 
voice distmbance in spastic dysphonia Hughlings Jackson 
felt that the light (non-dominant) ceiebial hemispheie was 
foi automatic, and the left hemispheie was foi intellectual, 
speech Kussmaul-' mentions pseudobulbai palsy, wheie vol- 
untaiy speech may be paialyzed but speech accompanying 
emotion is pieseived, moieovei, the symptoms of oiganic 
neuiologic disease aie fiequently altered by emotion 

As fai as the lole of the non-dominant hemispheie in speech 
is concerned, very little basic infoimation is extant Nielsen^* 
Ment so fai as to say “Even today theie is no unanimity of 
opinion concerning localization of ceiebial function in the 
spheie of language, and this lack of agieement is dependent 
on oui ignoiance of the function of the minoi ceiebial hemis¬ 
pheie ” Nielsen has little new to add on the subject®^ =■= and 
Cl es the theory of Jackson as the piobable function of the non- 
dominant hemispheie in speech Both Head^” and Fieud’" 
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Baldwin, et al,' noted that a patient lepoited at smgeij 
foi' tempoial lobectomy, “I felt like my thioat was closing up 
somewhat, and I could not talk ” This comment was made 
as the paia-amygdalai aiea was stimulated 

Ablation of the tip of the tempoial lobe also has its effect 
on speech pioduction Bucy^® states that, following tempoia 
lobectomy in monkeys, theie is a loss of vocal activity—the 
animals lemain mute Removal of the tempoial lobes m 
man pioduces piofound emotional changes Boshes” has 
stiessed the intimate lelationship of the tempoial lobe o 
the hmbic system and emotion Othei effects of tempoia 
lobectomy have been outlined by Bucy and Kluvei 

Thus the tempoial lobe is intimately connected with enio 
tional-behavioial lesponses on the one hand, and autonomic 
nervous system lesponses on the othei, and is lelated to 
vocalization and i espii ation The subcoi tical pathways neede 
foi coi tical expiession have been outlined anatomically an 
physiologically'' ' 8 = 32810 . 4 . is they pioceed thiough the ex- 
tia pyiamidal system An inteiesting condition known as 
“pathological” 01 “involuntaiy” laughing and ciymg has led 
Moniad-Kiohn'’- and Wilson'"' to postulate sepaiate motoi 
systems foi “voluntaiy motion” and “emotional movement 
Monrad-Kiohn states that the lattei is noimally undei sup- 
piessoi contiol fiom the foimei and may appear in disease 
states Wilson, in 1924,"' postulated a cooidinated facio-vocal- 
lespnatoiy centei in the uppei pons, which is noimally undei 
double contiol—emotional and voluntaiy—with symptoms le- 
sulting if one or the othei is destioyed He cites the patho¬ 
logical laughing of the patient with pseudobulbai palsy as an 
example of destiuction of the voluntaiy system, and the 
masked facies of the Paikmsonian as a loss of emotional 
system function 

3 The bt‘CimsteTii That a centei foi vocalization exists m 
the biainstem has been demonstiated by Magoun, et al 
Stimulation of the peiiaqueductal giay mattei and tegmentum 
in cats and monkeys pioduces cooidinated facio-vocal activity 
lesembling that seen duiing unpleasant emotion in the noimal 
animal Such lesponses aie seen fiom stimulation of the 
hypothalamus and in the deceiebiate cat, hence this must be 
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an “effeient” centei While stimulation pioceeds, \axious 
SN mpathomimetic effects, including mydiiasis, aie noted. 
Luchsingei-” lepoited mydiiasis as a specific accompaniment 
of attempted speech in the patient with spastic dvsphoma 
In addition, ipsilateial mydiiasis folloiis am>gdaloid stimula¬ 
tion ='■ Kelly, et al abolished facio-vocal activity by lesions 
placed in the peiiaqueductal gi'ay mattei and tegmentum of 
cats The authois state that tins is a specific centei and is 
concerned not solely with the integiation of facio-\ocal im¬ 
pulses but also with the piecipitation of then integiated 
activity “at times nhen it foims an appiopiiate part of the 
animal as a whole ” 

B Contubidions of Ciinical Neinolog]/ 

Classical neuiologj has concerned itself laigelv with the 
effects of ablatue coitical lesions on the speech mechanism 
The caidinal sign of coitical speech dysfunction is an alteia- 
tion of language Hughlings Jackson-" distinguishes two va- 
iieties of speech automatic and intellectual An aphasic 
patient may lose voluntaij (intellectual oi piopoitional) 
language, but letain emotional speech, ? c he may laugh, 
ciy, laiy the tone of his voice and sing This is extiemely 
leminiscent of the so-called “psychogenic” vaiiatioiis m the 
voice distill banco in spastic dvsphoma Hiiglilings Jackson 
felt that the light (non-dominant) ceiebial hemispheie nas 
foi automatic, and the left hemispheie was foi intellectual, 
speech Kussmaul-' mentions pseudobulbai palsy, wheie vol- 
untaiy speech may be paialyzed but speech accompanying 
emotion is pieseived, moieovei the symptoms of oiganic 
nemologic disease aie fiequentlj alteied bj* emotion 

As fai as the lole of the non-dominant hemispheie in speech 
is concerned, veiy little basic mfoimation is extant Nielsen'^ 
went so fai as to say “Even today theie is no unanimity of 
opinion concerning localization of ceiebial function in the 
spheie of language, and this lack of agieement is dependent 
on oui ignoiance of the function of the minoi ceiebial hemis¬ 
phere Nielsen has little new to add on the siibject^^ and 
cites the theory of Jackson as the piobable function of the non- 
donimant hemispheie in speech Both Head^" and Fieud’' 
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Baldwin, et al noted that a patient lepoited at suigeiy 
foi tempoial lobectomy, “I felt like my thioat was closing up 
somewhat, and I could not talk ” This comment was made 
as the paia-amygdalai aiea was stimulated 

Ablation of the tip of the tempoial lobe also has its effect 
on speech pioduction Bucy'“ states that, following tempoial 
lobectomy in monkeys, theie is a loss of vocal activity—tlie 
animals lemain mute Removal of the tempoial lobes in 
man pioduces piofound emotional changes Boshes'' has 
stiessed the intimate lelationship of the tempoial lobe to 
the limbic system and emotion Othei effects of tempoial 
lobectomy have been outlined by Bucy and Kluvei ” 

Thus the tempoial lobe is intimately connected with emo 
tional-behavioial lesponses on the one hand, and autonomic 
neivoiis system lesponses on the othei, and is ielated to 
vocalization and i espii ation The subcoi tical pathways needed 
foi coi tical expiession have been outlined anatomically and 
physiologically* they pioceed thiough the ex- 

tia pyiamidal system An inteiesting condition known as 
“pathological” oi “involuntaiy” laughing and ciying has led 
Moniad-Kiohn''- and Wilson** to postulate sepaiate motoi 
systems foi voluntaiy motion” and “emotional movement 
Moniad'Kiohn states that the lattei is noimally undei sup- 
pi essoi contiol fiom the foimei and may appear in disease 
states Wilson, m 1924,'' postulated a cooidmated facio-vocal- 
lespiiatoiy centei in the uppei pons, which is noimally undei 
double contiol—emotional and voluntaiy—with symptoms le- 
sulting if one oi the othei is destioyed He cites the patho¬ 
logical laughing of the patient with pseudobulbai palsy as an 
example of destiuction of the voluntaiy system, and the 
masked facies of the Parkinsonian as a loss of emotional 
system function 

3 The h'tainstem That a center foi vocalization exists m 
the biainstem has been demonstiated by Magoun et al"' 
Stimulation of the pei laqueductal giay mattei and tegmentum 
in cats and monkeys pioduces cooidmated facio-vocal activity 
lesembling that seen duiing unpleasant emotion in the noimal 
animal Such i espouses aie seen fiom stimulation of the 
hypothalamus and in the deceiebiate cat, hence this must be 
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an “effeient” centei. While stimulation pioceeds, \aiioiis 
sympathomimetic effects, including mydiiasis, aie noted. 
Luchsingeilepoited mj'diiasis as a specific accompaniment 
of attempted speech in the patient with spastic dysphonia 
In addition, ipsilateial mvdiiasis follows amygdaloid stimula¬ 
tion Kelly, et alabolished facio-vocal acti\ ity by lesions 
placed in the peiiaqueductal gray mattei and tegmentum of 
cats The authois state that this is a specific centei and is 
concerned not solelv with the integiation of facio-vocal im¬ 
pulses but also with the precipitation of then integrated 
activity “at times when it foims an appiopiiate part of the 
animal as a whole ” 

B Conti ibutions of Chnical Neuiology 

Classical nemologj has concerned itself largely with the 
effects of ablatne cortical lesions on the speech mechanism 
The caidinal sign of coitical speech disfunction is an altera¬ 
tion of language Hughlings Jackson-" distinguishes two \a- 
iieties of speech automatic and intellectual An aphasic 
patient may lose roluntaiy (intellectual oi pioportional) 
language, but letain emotional speech, i e, he may laugh, 
cry, laiy the tone of his roice and sing This is extiemely 
leminiscent of the so-called “psychogenic” rai rations in the 
roice distuibance in spastic dvsphonia Hughlings Jackson 
felt that the light (non-dominant) ceiebial hemisphere was 
foi automatic, and the left hemispheie was foi intellectual, 
speech Kussmauh" mentions pseudobulbai palsy, w-heie rol- 
untaiy speech may be paralyzed but speech accompanying 
emotion is pieseiied, moleo^el, the sj-mptoms of organic 
neurologic disease aie fiequentlv altered by emotion 

As far as the role of the non-dominant hemisphere in speech 
IS concerned, veiy little basic mfoimation is extant Nielsen"^ 
went so far as to say “Eren today there is no unanimity of 
opinion concerning localization of cerebral function in the 
sphere of language, and tlris lack of agreement is dependent 
on our Ignorance of the function of the minor cerebral hemis- 
p leie Nielsen has little new to add on the subject'^ and 
cites the theoi-j- of Jackson as the probable functron of the non- 
dominant hemisphere in speech Both Head’" and Fieud» 
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Baldwin, et alnoted that a patient lepoited at suigeiv 
foi tempoial lobectomy, “I felt like my thioat was closing up 
somewhat, and I could not talk ” This comment was made 
as the paia-amygdalai aiea was stimulated 

Ablation of the tip of the tempoial lobe also has its effect 
on speech pioduction Bucy*“ states that, following tempoial 
lobectomy in monkeys, theie is a loss of vocal activity—the 
animals lemain mute Removal of the tempoial lobes m 
man pioduces piofound emotional changes Boshes'' has 
stiessed the intimate lelationship of the tempoial lobe to 
the limbic system and emotion Othei effects of tempoial 
lobectomy have been outlined by Bucy and Kluvei 

Thus the tempoial lobe is intimately connected with enio 
tional-behavioial lesponses on the one hand, and autonomic 
neivous system iespouses on the othei, and is ielated to 
vocalization and lespiiation The subcoitical pathwa 3 ’^s needed 
foi coitical expiession have been outlined anatomically and 
physiologically'304=« they pioceed thiough the ev 
tia pyiamidal S3^stem An inteiestmg condition known as 
pathological” oi “involuntaiy” laughing and ciying has led 
Monrad-Ki ohn^'' and Wilson-*' to postulate sepaiate motoi 
systems foi voluntaiy motion” and “emotional movement 
Mom ad-Ki ohn states that the lattei is noimall 3 '^ undei sup- 
pi essoi contiol fiom the foimei and may appeal in disease 
states Wilson, in 1924,*' postulated a cooidinated facio-vocal- 
lespiiatoiy centei in the uppei pons, which is noimally undei 
double contiol emotional and voluntai 3 '^—with symptoms lU' 
suiting if one oi the othei is destioyed He cites the patho¬ 
logical laughing of the patient with pseudobulbai palsy as an 
example of destiuction of the voluntaiy system, and the 
masked facies of the Paikmsoman as a loss of emotional 
S3''stem function 

y The biamstevi That a centei foi vocalization exists m 
the biainstem has been demonstiated by Magoun et al 
Stimulation of the peiiaqueductal giay mattei and tegmentum 
in cats and monkeys pioduces coordinated facio-vocal activity 
lesembling that seen duiing unpleasant emotion m the noimal 
animal Such i espouses aie seen fiom stimulation of the 
hypothalamus and in the deceiebiate cat, hence this must be 
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yet that this small gioup of patients manifests so many and 
such significant signs, leads to the admonition to peifoim a 
minute neuiologic examination on each patient with spastic 
djsphonia The patient with this disease almost assuiedlv 
will have neuiologic abnoimalities 

The autliois belieie that the most significant findings in 
this study aie electioenceplialogiaphic Seieial conclusions 
can be diawn 1 theie is an electiical coitical distuibance 
in spastic djsphonia, though the piimaiy distuibance may be 
paitially subcoitical and cause coitical distuibances o\er the 
pi ejection sj stems, 2 the commonest location of the distuib¬ 
ance is tempoial-paiietal, 3 its lateiality is piimaiily in the 
light (non-dominant) ceiebial hemispheie, and 4 its natuie 
IS mainly buist-like oi paroxysmal Of inteiest aie electio- 
encephalogiaphic findings in stutteieis iihicli aie almost 
identical to those found in this study ' Coupled with the 
neuiologic findings in these patients, a distuibance in neuial 
function and possibly stiuctuie is highly suspect, if not 
definite, in spastic dysphonia 

Seveial patients have noted difficulty, in speaking when they, 
have to, but ease up iilien they aie not so piessed oi when 
sweaimg This is leminiscent not only of cei^tain aphasic 
patients (see above) but also of the “separate” emotional and 
voluntaij’^ motor systems proposed by Momad-Kiohn and Wil¬ 
son'’-^' Arnold^ mentioned that whispeiing, choral speaking, 
singing, talking in sleep are not affected in spastic dysphonia 
Coughing, laughing and moaning are preserved “Even sing¬ 
ing may be perfectly noimal as long as the patient does not 
attach any meaning to his emotional expression ” 

We are impressed by the high incidence of extrapyiamidal 
signs in oui patients This would point to disturbances in 
subcortical pathways, which every author seems to think are 
the paths for speech production, moieovei, the intimate con¬ 
nection of the temporal lobe with the pathways for emotional 
expiession suggest a possible mechanism by which psychic 
factors alter the symptoms of spastic dysphonia 

Finally a possible post-encephalitic etiology,* in some cases 
0 spastic dysphonia is suggested by the incidence of upper 
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agiee that it is dangeious to define well-ciicuinsciibed speech 
aieas in the coitex The piocess of speech pioduction is a 
dynamic one, involving countless leverbeiatmg ciicuits These 
clinical obseivations on the lole of the non-dominant hemis- 
pieie in the pioduction of language distuibances coiielate 
well with the lateialization of abnoimalities in this study 


Tie liteiatuie on the tempoial-paiietal junction is also 
meagei, being confined to ablative pioceduies on the dominant 
SI e Theie is no doubt, howevei, that the angulai and supia- 
maiginal gyii aie essential to the ciicuitiy of speech Lesions 
0 lese aieas pioduce the syndiomes of woid-blindness and 
woi - eafness, and eveiy clinician is familial with the sen- 
soiy ap lasia lesulting fiom such lesions Iiiitative coitical 
IS ui ances in these aieas aie infiequently lepoited m 
10 Tn with even gieatei laiity on the minoi 

f evidence of abnoimal phonation due to im- 

° coitical speech aieas (with special lefeience to 
'Pauetal junction) can be found, howevei, cases 
Uaar, ^ associated with tempoial lobe epilepsy have 

^ which theie weie focal findings on electio- 
encephalogiams of the iight tempoial aiea 

evidence m the liteiature foi a 
in thp nioti accompanying a coitical distuibance 

aiea aie known study, although lesions in this 

lunction iq n ” pi educe aphasia, and the tempoial-paiietal 
L dll It IS possible that 

and that tho rmr ^ysphoma is paitially subcoitical 

Litileta nl '' ^^^'^tiical excitation along 

tuibances and the Li btelal.ty of the d s- 

noimality It is possible that both Pi^^iiy coitical a - 
distuibances exist, the abnoimal EEG subcoitica 

of moie than one lesion being the lesult 


C Discussion of Results of the Piesent Study 

The examiner leceived the impiessmn 
logic entity m foui of the ten cases 
to asciibe undue significance to small neuiol” attemp 
do we w.sh to we..h the late.ahty 
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jet that this small gioup of patients manifests so many and 
such significant signs, leads to the admonition to peifoim a 
minute neuiologic examination on each patient AMth spastic 
djsphonia The patient ^\lth this disease almost assuiedh 
mil have neuiologic abnoimalities 

The authois believe that the most significant findings in 
this studv aie electioencephalogiaphic Seveial conclusions 
can be diawn 1 theie is an electiical coitical distuibance 
m spastic djsphonia, though the piimaij distuibance maj' be 
paitially subcoitical and cause coitical distuibances ovei the 
pi ejection systems, 2 thecommonestlocationofthedistiub- 
ance is tempoial-paiietal, 3 its lateiahtj is piimaiilv in the 
light (non-dominant) ceiebial hemispheie, and 4 its natiiie 
IS mainly buist-like oi paioxj’smal Of mteiest aie electio- 
encephalogiaphic findings in stiitteieis which aie almost 
identical to those found in this stiidi ' Coupled with the 
neuiologic findings in these patients, a distuibance m iieiual 
function and possiblj' stiuctuie is highly suspect, if not 
definite, m spastic dysphonia 

Seveial patients have noted difficulty in speaking when thev 
have to, but ease up when thej’’ aie not so piessed oi ivhen 
sweaimg This is leminiscent not onlj* of certain aphasic 
patients (see above) but also of the “sepaiate” emotional and 
voluntaij’- motoi sj^stems pioposed bj’ Moniad-Kiohn and Wil- 
son^=^' Arnold^ mentioned that whispeimg, choial speaking, 
singing, talking in sleep aie not affected in spastic dj^sphonia 
Coughing, laughing and moaning aie pieseived “Even sing¬ 
ing may be peifectly noimal as long as the patient does not 
attach anj’ meaning to his emotional expiession 

We aie impiessed by the high incidence of extiapviamidal 
signs in oui patients This ivould point to distuibances in 
subcoitical pathways, winch eveiy aiithoi seems to think aie 
the paths foi speech pioduction, moieovei, the intimate con¬ 
nection of the tempo! al lobe with the pathwmj’s foi emotional 
expiession suggest a possible mechanism bj' winch psj’chic 
factois altei the sj^mptoms of spastic dysphonia 

Finally a possible post-encephalitic etiology- in some cases 
of spastic dysphonia is suggested by the incidence of uppei 
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agiee that it is dangeious to define well-ciicumsciibed speecli 
aieas in the cortex The piocess of speech pioduction is a 
dynamic one, involving countless leveibeiating ciicuits These 
clinical obseivations on the lole of the non-dominant heims- 
pheie in the pioduction of language distuibances coiielate 
well with the lateialization of abnoimalities in this study 


The hteratuie on the tempoial-paiietal junction is also 
meagei, being confined to ablative pioceduies on the dominant 
side Theie is no doubt, howevei, that the angulai and supia 
maiginal gyii are essential to the ciicuitiy of speech Lesions 
of these aieas pioduce the syndiomes of woid-bhndness and 
woid-deafness, and eveiy clinician is familial with the sen- 
soiy aphasia lesulting fiom such lesions Iiiitative coitical 


distuibances in these aieas aie infiequently lepoited lu 
the liteiatuie, and with even gieatei laiity on the minoi 
si(je 33 js 12 jvj-Q evidence of abnoimal phonation due to nu¬ 
tation of the coitical speech aieas (with special lefeience to 
the tempo!al-paiietal junction) can be found, howevei, cases 
of stutteiing associated with tempoial lobe epilepsy have 
been repoited- in which theie weie focal findings on electio- 
encephalogiams of the light tempoial aiea 


In summaiy, theie is no evidence in the liteiatuie foi a 
disoider of phonation accompanying a coitical distuibance 
m the aiea indicated by oui study, although lesions m this 
aiea aie known to pioduce aphasia, and the tempoial-paiietal 
junction is a lecognized “speech aiea” It is possible that 
the distuibance in spastic dysphoma is paitially subcoitical 
and that the coitex is involved by elect! ical excitation along 
coiticopetal pathways, howevei, the lateiahty of the dis¬ 
tuibances and the fast activity suggest pnmaiy coitical ab- 
noimahty It is possible that both coitical and subcoitical 
distuibances exist, the abnoimal EEG pattein being the lesult 
of moie than one lesion 


C Dismission of Results of the Piesent Study 

The examiner leceived the impiessjon of a specific neiiio- 
logic entity in foui of the ten cases We do not attempt 
to asciibe undue significance to small neuiologic signs noi 
do Ave wish to weigh the lateiahty peicentages too heavily, 
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pathways foi speech pioduction, in some cases peihaps on a 
post-encephalitic basis 
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lespiiatoiy infections piioi to the onset of voice distuibance 
Such viial infections have a piedilection foi subcoitical stuic 
tiues, pioduce EEG findings similai to those in this study, 
and may antedate the onset of neuiologic symptoms by many 
yeais, howevei, the vai lability of symptoms, signs and coiuse 
fiom patient to patient piecludes a geneial statement 

The authois do not mean to imply that theie aie no psychi 
atiic abnoimalities in spastic dysphonia, oi that psycho 
theiapy does not have a place in tieatment (as it has in the 
tieatment of all chionic diseases) , howevei, we wish to em¬ 
phasize that each patient with spastic dysphonia should have 
a neuiologic woik-up which will moie than likely be illuminat¬ 
ing, and that spastic dysphonia has a neuiologic basis, piob 
ably of specific location, but most likely of vaiied etiology 
It cannot be stated that the neuiologic and electioencephalo 
giaphic abnoimalities aie ielated to the voice distuibance as 
cause and effect, yet such a stiong association suggests that 
this phonatoiy distuibance is not a clinical entity, but a 
symptom in a bioadei syndiome of neuiologic disease J^ist 
as a fever piompts the physician to seaich foi the undeilymg 
disease piocess, so should the symptoms of spastic dysphonia 
indicate an examination of the patient foi disease of the 
cential neivous system 


V SUMMARY AND CONCLUSIONS 

1 Ten patients with spastic dysphonia weie studied with 
neuiologic examinations and electioencephalogiaras 

2 Eveiy patient had signs of cential neivous system dis¬ 
ease, with suggestive specific clinical entities in foui cases 

®^6ctioencephalogiams weie abnoimal, 
with the distuibance geneially being paioxysmal in the light 
tempoial-paiietal aiea 

4 The authois considei spastic dysphonia to be a symptom 
of disease of the cential neivous system, both fiom the stand¬ 
point of this study and fiom the clinical and expeiimental 
facts in the liteiatuie 

5 It IS pioposed that theie is a specific distuibance in the 
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INTRODUCTION 

Caicinoma of the tonsil has been given relatively little at¬ 
tention m the English-language literatuie in spite of its 
being one of the more common malignancies of the head and 
neck region According to Martin and Sugar baker ^ it ranks 
second to carcinoma of the hypopharynx in frequency among 
carcinomas of the pharynx Although it has a reputation 
of poor prognosis, several authors-have recently reported 
impressive results of treatment, both by radiation and by 
surgery The results of treatment for the largest series since 
1941 are summarized in Table I The primary type of treat¬ 
ment in all of these cases was some form of radiation Ex¬ 
ternal radiation was mainly relied upon, but peroral and 
interstitial techniques were also used Nineteen cases in the 
senes of Scanlon, et alhad local excision of the primarv m 
addition to radiation 


No comparable five year survival rates for surgical treat¬ 
ment are available This is understandable in view of the 
earlier drseouraging reports on the use of surgery m the 
treatment of this disease, but several recent reports-^® of 
short term results have renewed interest in this method of 
treatment Klopp and Schuitei= report nine out of 11 cases 
(81 per cent)free of recurrent or metastatic disease one year 
or mol e after sur gical tr eatment They employ an incision 
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which splits the lowei lip in the midline Mandibulotomy is 
perfoimed, also in the midline, if necessaiy for exposuie 
For cases wnthout palpable nodes, an upper neck dissection 
with excision of the pnmaiy is peifoinied en bloc Foi cases 
with palpable nodes a complete neck dissection is pei formed 
The leconstruction emplojs a pedicle flap fiom the tongue to 
reconstiuct the palate and phaijnx Only one of these cases 
had palpable cemcal metastases oiignially They also le- 
ported ten cases followed foi less than one veai with le- 
currences in only one Fi\e of these cases had ceiMcal 
metastases befoie tieatment 

Baibosa^ lepoited ten cases tieated by similai cn bloc ex¬ 
cision including paitial mandibulectomy, but only foui had 


TABLE I 

Results from Other Centers 


\uthor 

No 

Case*! 

0\ erall Results 
per cent r> \r 
Sur\ i\als 

No Cer\ ical Nodes 
per tent ’ \r 
Sur\>\als 

Ce^^ ical Nodes 
per cent "i n r 
Sur\ al« 

Manin and 





Sugarbake'-' 

14S 

IS'T 



Walker and 





Schulr _ _ 

_ 90 

15 

25'“r 


Teloh* __ 

—162 

72 

20 

S 

Sbelme el al 

S2 

20 


9 

Scanlon et al ’ 

46 

43 

57 

32 


been followed longei than one yeai Of these foui cases, two 
weie flee of lecuiient caicinoma 

It has been oui impiession that caicinoma of the tonsil 
almost mvaiiably lecuis within one yeai if it does so at all 
One of oui mam puiposes is to examine this hj'pothesis Oui 
case mateiial consists of 64 cases of caicinoma oiiginating in 
the tonsil All weie tieated at least one yeai ago Almost 
half, 2 1 cases, have been tieated within the past five years, 
and follow up foi the eaily veal’s was not good enough foi 
meaningful five year siiimval statistics 


CLINICAL DATA 

Of the 64 cases, 56 weie male and eight female Ninetv 





CARCINOMA OF THE TONSIL 
Surgical Treatment 

George W Allen, M D , 
and 

William Garth Hemenway, M D , 
Chicago, Ill 


INTRODUCTION 

Caicinoma of the tonsil has been given relatively little at¬ 
tention in the English-language liteiatuie in spite of its 
being one of the moie common malignancies of the head and 
neck legion According to Martin and Sugar baker' it ranks 
second to carcinoma of the hypopharynx m frequency among 
carcinomas of the pharynx Although it has a reputation 
of poor prognosis, several authors-*' have recently reported 
impressive results of treatment, both by radiation and by 
surgery The results of treatment for the largest senes since 
1941 are summarized in Table I The primary type of treat¬ 
ment 111 all of these cases was some form of radiation Ex¬ 
ternal radiation was mainly relied upon, but peroral and 
interstitial techniques were also used Nineteen cases in the 
senes of Scanlon, et al had local excision of the piimaiy m 
addition to radiation 


No comparable five year survival rates for surgical treat¬ 
ment are available This is understandable in view of the 
earlier discouraging reports on the use of surgery in the 
treatment of this disease, but several recent reports-'® of 
short term results have renewed interest in this method of 
treatment Klopp and Schurtei= report nine out of 11 cases 
(81 per cent)free of recurrent or metastatic disease one year 
oii^ie after surgical treatment They employ an incision 


*^Read at the meeting of the Middle Section %^ ^ 

Rhinolof^ical and Otolog-ical SocIet^ inc Chica"^* 

tFroro the Section of Otola, ^ ngroloerj of the Un.ve. s.U ""o” Chicalo 
-•This iinestigation -ms suppoi tea b\ a sneo.oi * 
ge”uh'le???ce”''' Institute for Neuiological Diseases and B?inXs^''?ubhc 

accepted *f^°inmncati^i*^D«f'^l’6'^ 1959*’'*^'’ ngoscope Olfice and 
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Stage II—Caicinoma extending into the immediatelj ad¬ 
jacent tissues—soft palate, tonsil pillais, and tongue No 
nodes palpable 

Stage III —Cai cinoma with local extension beyond Stage 
11 01 nodes palpable but not fixed 

Stage IV —Involvement of skin, fixed nodes, oi distant 
metastases 

Unfortunately, many cases weie not desciibed adequateb 
enough to distinguish between stages III and IV, so an “un- 
classifiable” categoiy has been added to the Tables Oui 
classification coiiesponds to that of the Mayo Clinic gioup^ 


TABLE 111 

ClassvEvcation of Cases According to Stage 


No 

stage I 



1 

Stage II 



16 

Stage III 


_ 

25 

Stage IV 



11 

Unclassifiable 



11 

Total 

- 

- 

64 


73% Mith CerMcal Metastasis 


for stage I and II Their stage III includes both of oui 
stages III and IV Then 46 cases tveie bioken down as fol¬ 
lows stage 1,11 cases, stage II, 10 cases, stage III, 25 cases 
Oui stage distiibution is given in Table III 

METHODS OF TREATMENT 

Radiation A variety of treatment techniques weie em¬ 
ployed, but external iiiadiation has been the primary tech¬ 
nique Most patients befoie 1953 were tieated at 250 KV 
Since 1953 most cases have been tieated with supervoltage 
ladiation The time-dose relationship was appioximately 
5500-6500 ? in about six weeks In ten cases some foim of 
interstitial iiiadiation was used as an adjunct to other thei- 
spy Eleven cases had some pievious tieatment elsewheie 

Swgery Eight patients had a ladical neck dissection to 
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pel cent of those foi whom habits aie lecoided smoked, and 
78 pel cent diank alcoholic beveiages 

Sole thioat was the eailiest symptom in 34 cases The 
aveiage duiation was 4 2 months with a lange of one-half to 
12 months Piesence of a visible or palpable lump in the neck 
was the eailiest symptom m 15 cases Aveiage duiation of 
this symptom was 8 5 months with a lange of one to 36 
months Tluee cases weie discoveied on examination foi 
uni elated pioblems Four cases could not be distinguished 
giossly in spite of stiong suspicion based on the piesence of 
cervical metastasis In these the primaiy was demonstiated 
by multiple small biopsies in one case and by excision of the 
suspected tonsil in thiee cases 


TABLE II 
Age Distubution 


A.g:e in Ipais 


40 60 

6 

50 60 

22 

60-70 

26 

70 80 

9 

80-90 

1 


__ 

Total 

64 


The distubution accoiding to age is shown in Table II 

The histological type was judged to be squamous cell caici- 
noma in 60 cases and tiansitional cell caicinoma in foui cases 
Theie weie no adenocai cinomas Sarcomas and lyphomas 
weie excluded fiom this senes 

CLASSIFICATION 

A system of stage giouping of these lesions is highly de- 
sii able in compai mg i esults of ti eatment The staging system 
proposed heie is patterned after that descnbed foi the laiynx 
by the Intel national Committee for Stage-grouping in Cancel 
and foi the Piesentation of the Results of Ti eatment of 
Cancel” in 1953 

Stage I— Caicinoma localized to the tonsil 
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Stage II—Caicmoma extending into the immediateh ad¬ 
jacent tissues—soft palate, tonsil pillais, and tongue Ko 
nodes palpable 

Stage III—Caicmoma Mith local extension beyond Stage 
II 01 nodes palpable but not fixed 

Stage IV —In\ oh enient of skin, fixed nodes, or distant 
metastases 

Unfortunately, nianj cases iieie not desciibed adequateh 
enough to distinguish between stages III and IV, so an “un- 
classifiable” categoiy has been added to the Tables Oui 
classification coiiesponds to that of the Majo Clinic gioiip" 


TABLE III 

Classification of Cases Accoiding to Stage 


No 

stage 1 




1 

Stage II 




16 

Stage HI 




_ 25 

Stage IV __ 




11 

Unclassifiable 




11 

Total 


- 

- 

64 


"STc Mith CeiMCal "Metastasis 


foi stage I and II Then stage III includes both of oui 
stages III and IV Then 46 cases weie bioken down as fol¬ 
lows stage 1,11 cases, stage II, 10 cases, stage III, 25 cases 
Oui stage distiibution is given in Table III 

:methods of treatment 

Radiation A vaiiety of tieatment techniques weie em¬ 
ployed, but external irradiation has been the piimaiy tech¬ 
nique Most patients befoie 1953 weie tieated at 250 KV 
Since 1953 most cases have been tieated with supervoltage 
ladiation The time-dose relationship was approximately 
5500-6500 r in about six weeks In ten cases some foim of 
interstitial iiiadiation was used as an adjunct to othei thei- 
^•PJ Eleven cases had some pievious treatment elsewhere 

Sm gei-y Eight patients had a radical neck dissection to 
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pel cent of those foi whom habits aie lecoided smoked, and 
78 pel cent diank alcoholic beveiages 

Sore thioat was the eailiest symptom in 34 cases The 
aveiage duiation was 4 2 months with a lange of one-half to 
12 months Piesence of a visible or palpable lump m the neck 
was the eailiest symptom in 15 cases Aveiage duiation of 
this symptom was 8 5 months with a i ange of one to 36 
months Tluee cases weie discoveied on examination foi 
uni elated pioblems Foui cases could not be distinguished 
giossly in spite of stiong suspicion based on the piesence of 
cervical metastasis In these the piimaiy was demonstiated 
by multiple small biopsies in one case and by excision of the 
suspected tonsil in thiee cases 

TABLE II 


Age Distnbution 


Age in 1 eai s 


40-50 

- ^ T” 

50 60 

22 

60-70 

26 

70-80 

9 

80-90 

1 

Total 

M 


The distnbution accoiding to age is shown in Table II 

The histological type was judged to be squamous cell caici- 
iioma in 60 cases and transitional cell carcinoma in foui cases 
Theie weie no adenocarcinomas Sarcomas and lyphomas 
weie excluded fiom this senes 

CLASSIFICATION 

A system of stage gioupmg of these lesions is highly de- 
siiable in companng lesults of tieatment The staging system 
proposed heie is patterned aftei that desciibed foi the laiynx 
by the International Committee foi Stage-giouping in Cancel 
and foi the Presentation of the Results of Tieatment of 
Cancel® m 1953 

Stage I— Caicinoma localized to the tonsil 





ALLEN &. HBMENWAA CARCINOMA OF TONSIL 


249 


Stage II—Caicinoma extending into the immediately ad¬ 
jacent tissues—soft palate, tonsil pillais, and tongue No 
nodes palpable 

Stage III —Cai cinoma with local extension bej ond Stage 
II 01 nodes palpable but not fixed 

Stage IV—In\ol\ement of skin, fixed nodes, or distant 
metastases 

Unfortunately, many cases weie not desciibed adequate!} 
enough to distinguish between stages III and IV, so an “un- 
classifiable” categoiy has been added to the Tables Oui 
classification coiiesponds to that of the Mayo Clinic gioup^ 


TABLE III 

Classification of Cases Accoiding to Stage 


No 

stage I 




1 

Stage II 




16 

Stage III 




25 

Stage IV 




11 

Unclassifiable 




„ 11 

Total 



- 

64 


~3^c t\ith CerMcal Metastasis 


foi stage I and II Then stage III includes both of oui 
stages III and IV Then 46 cases weie bioken down as fol¬ 
lows stage 1,11 cases, stage II, 10 cases, stage III, 25 cases 
Oui stage distiibution is given in Table III 

METHODS OF TREATMENT 

Radiation A vaiiety of tieatment techniques weie em¬ 
ployed, but external iiiadiation has been the piimaiy tech¬ 
nique Most patients befoie 1953 v'eie tieated at 250 KV 
Since 1953 most cases have been treated with supervoltage 
ladiation The time-dose relationship was appioximately 
5500-6500 7 in about six weeks In ten cases some foim of 
interstitial iiiadiation was used as an adjunct to other thei- 
npj Eleven cases had some pievious tieatment elsewheie 

Siogei-y Eight patients had a ladical neck dissection to 
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supplGincnt gxIgi iihI iiicidicitioii Fivg pcitiGiits liBd lociil 
Gxcisioii of the piimaiy lesion In foiu cases this was suP" 
pleinented by external iiiadiation 

Twelve cases weie tieated by cn bloc excision of the pii" 
mai y, plus neck dissection A basic technique has been evolved 
which can be vaiied to meet the lequiiements of the situation 
This is outlined in the following paiagiaphs 

A piehminaiy tiacheotoniy is usually peifoinied A modi¬ 
fied double-Y incision is then made This featuies a lelativelv 
laige uppei flap which extends below the hyoid bone and will 
completely covei the phaivngeal sutuie line The middle 
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blanch i s un dulated, so that the incisions all meet at equal 
angles and the caiotid \essels aie ciossed at light angles 
(see Fig 1) We believe this incision to ha\e seveial im- 
poitant advantages 1 Shaip coineis aic a\oided, 2 the 
size of the flaps is balanced, 3 healing does not pioduce 
“checkiein” scais, and 4 it may be continued upv. aid in fiont 
of the eai in oi dei to pi o\ ide maximum exposui e of the infi a- 
tenipoial fossa _The platysma is usuallv included in the skin 
flaps The neck dissection is peifoimed fiom below and 
behind in standaid fasluon, to lemoie the sternocleidomastoid 
lnui^er^Tie~inteinal jugulai lein and all of the contents of 
the pos tei 101 ^1 \ ical tiiangle and the infiahyoid poition of 
The anteiioriiiangle' TIie~antei ibi bellv of the digastiic is 
^en divided~at its inseition, Whai ton’s duct is divided, the 
external maxillaiv ^essels aie ligated and diMded, and the 
fascia colli is incised along the lowei boi dei of the mandible 
The tiiink of the facial nei\e is dissected out The mastoid 
inseition of the steinomastoid muscle, uppei end of the in¬ 
ternal jugulai Aein, postei loi bellv of the digastiic and stylo- 
hjoid muscles, and the tail of the paiotid gland aie all dis¬ 
sected out and duided The hvpoglossal neive is then dis¬ 
sected out \\ell foi\iaid into the tongue and leti acted down- 
waid with tape The external caiotid aiteiy is ligated and 
divided and tlie inteinal caiotid and ^agus neive letiacted 
postei 101 Iv with tape The dissection is now vaiied m one of 
three Mavs depending on the location of the piiniaiy and its 
size 

Fust, if the piimaiv is small and does not imade the soft 
palate, the-phaiynx is enteied at the base of the tongue and 
file incision continued upwaid behind the postei lor pillai of 
The tonsil If the gioiiTli is invading the base of the tongue, 
the tongue is incised at a distance of 2 5 cm ai oiind the mass 
In any case the incision is made in fiont of tlie anteiioi 
pi lai, and in joining the posteiloi incision some tongue is 
lemoved The internal pteiygoid muscle is stiipped fiom the 
man ible This and all the pieiious dissection is done fiom 
the outside The final division of the soft palate and in- 

eina pteijgoid muscle is then perfoimed thiough the open 
mouth 
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Second, foi piimaiy lesions invading the soft palate but 
not fixed and well lemoved fiom the mandible, the mandible 
IS divided in a fish-tail cut with the oscillating saw just in 
fiont of the massetei muscle The lamus of the mandible 
IS then leti acted lateially by stiipping away the nisei tioii 
of the internal pteiygoid muscle Excellent exposuie can be 
obtained in this way with seveial advantages ovei the hp 
splitting incisions 1 Less mandible is exposed to possible 
infection, 2 collateial ciidilation fiom the othei side to the 


TABLE IV 

0\eiall Results of Radiation TheiapA 





1 otil 


rTilures 




No 

No 

Pei ceiu 

All cases 

ti eated 

b\ ladiation 

54 

48 

89 

Radiation 

■)000 1 

oi moiG 

35 

29 

83 



TABLE V 

Results of Tieatment with 

Radiation 

Alone 


5 IIS 

StaKO 

Total 
No 0 

Pailui es 

Within Lost to 

-111 1-2 j IS Follow-up 2-1 11 

Li\ mgr Without 
Recurience 
3-4 M 4-')MS 

1 

1 

0 

0 


1 




II 

11 

3 

1 

3 

1 



3 

III 

9 

G 

0 

2 


1 



IV 

8 

G 

0 

2 





Unclassified 

8 

S 

0 






Total 

37 

23 

1 

7 

2 

1 


O 

0 


84% Failuies 


uppGi skin fls-p IS not distuibcd, S if igriovrI of tlio isniti® 
of tliG mRiidiblc appGciis nocessaiy as tliG dissection piocecds, 
then as much of the body of the mandible as possible can be 
conseived with good blood supply, much moie than if the 
mandible had alieady been divided neai the midline 

Thud, foi veiy laige lesions the incision can be extended 
m fiont of the eai, the paiotid gland mobilized, and woiking 
fust above and then below the gland, the lamus of the man¬ 
dible, the zygomatic aich and the entiie contents of the infia- 
tempoial fossa can be lemoved in the mannei desciibed by 
Conley’" With eithei of the two moie extensive opeiations 
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the pteijgoid plates aie usuallv iemo\ed, and if necessaiy 
the maxillaiy tubeiosity and pait of tlie haid palate may be 
chiseled off In the fust and thud types of opeiation a 
lineal closiiie of the mucosa is possible In the second t>pe 
a pedicle flap of tongue is cut and lotated, to be sutuied into 
the lemaining soft palate This is made large enough to pio- 
vide good coveiage foi the mandible, •which is then leiinited 


TABLE VI 


Results of Ii radiation to Piimai\ Plus Neck Dissection 


St i,;e 

Total 

No 

Failures 
W ithin 

1 tr 

Lost to 
FoIIott -up 

11 

1 

1 


III 


3 


IV 

2 

2 


Unclassified 

2 

7 

1 


_ 

—— 

— 

Total 

8 

7 

1 

lOOVc Failuies 



TABLE Vil 




Results of Iiiadiation Plus Local 

Excision 



Total 

Failure 


Xo 

n - 1 \ r 

1 - 2 \r 

II 

1 


1 

III 

1 

1 


Unclassified 

2 

2 


Total 

4 

3 

1 


lOO^i- Failures 


by ciiss-cioss wiling The mucosa is closed with a continuous 
inveitmg sutuie of 000 chiomic catgut leinfoiced by a layei 
of inteiiiipted sutuies of 000 chromic catgut in the muscle 
and fascial layei s The skin is closed aftei inseition of 
diains A tiacheotomy tube is inseited and a piessuie diess- 
mg applied 


results 

The lesults of tieatment foi all cases m which ladiation 
was the piimaiy method of theiapy aie given in Tables IV, 
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V, VI and VII This includes all cases tieated at the Um- 
veisity of Chicago Clinics, legaidless of whethei oi notthei- 
apy was initiated elsewheie Failuies aie defined as 1 Cases 
showing no lesponse to tieatment, oi 2 cases showing le- 
sumption of giowth aftei an initial lesponse, oi 3 cases 
dying with caicinoma piesent, oi 4 cases lost to follow up 
Most cases showed at least some favoiable lesponse to X-iav, 
but the exact numbei is impossible to deteimine No cases 
lost to follow up weie fiee of caicinoma when last seen 


table VIii 

Results of En Bloc Resection 


stage 

Total 

No 

Failui e 
Within 1 11 

Living 

Without Recinienqt 

1 - 2 v7 2^' 

II 

1 

1 



III 

10 

0 

4* 

1 


_ 




Total 

11 

6 

4 

1 


55% Pailuies 

Five Cases Meie Recuiiences Fallowing Radiation, 
Two Lning Without Recuiience 


•One ease had pi oph\ lactic indiation following singer} 


It IS obvious fiom Table IV that even foi the gioup tieated 
With mole than 5000 i, the most that the five yeai suivival 
late could be is 17 pei cent 

It can be seen fiom Tables V, VI and VII that all lecui- 
lences, except two, that have appealed to date, have been 
within the fust yeai All cases of lecuiience following 
suigeiy have been within one yeai This suggests that the 
numbei of cases suiviving foi one yeai without lecuiience 
may fuinish a good standaid foi compaiison of lesults of 
tieatment by ladiation and by suigeiy it should be noted 
that only one case in which theie weie abnoimal ceivical 
lymph nodes lesponded to ladiation Radical neck dissection 
and local excision used as adjuncts to ladiation weie com¬ 
pletely ineffective Inteistitial ladiation contiolled a lecui- 
lence follownng exteinal ladiation m one case, and this case 
IS listed on Table VI only as a suivival without lecuiience 
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In the nine other cases inteistitial ladiation ^\as not success¬ 
ful in contiolhng lecuiiences 

Sw’gei'y We have not yet tieated any eaily lesions pii- 
maiily by surgery The one stage II case had veiy extensi\e 
local spiead Table VIII shows the results of surgery. Two 
patients died duiing the eailv postopeiative peiiod, one of 
hepatic failuie at thiee months and the othei of an acute, 
diffuse hemoiihagic gastritis at one veek 

One case had local excision only and died within one year 
Three cases were not tieated, being seen for opinion only 

Com-pbcations of Suigei-y Two patients de\eloped large 
fistulae One occuined in a patient vho had suigeiy for a 
lecunence following radiation therapy This fistula was 
closed successfully in two stages by a lined pedicle flap 
Swallowing and speech remain unsatisfactory in this case 
Swallowing and speech are practically normal in the other 
cases 


DISCUSSION OF RESULTS 

The tendency for early recurrence following either radiation 
or surgery seems clear Of all cases seen to recur, only two 
have done so one year or more after treatment This makes 
the eaily results leporfed by Klopp and Schurter" look promis¬ 
ing Although V.Q have not had experience with these eailv 
lesions, our expei lence in cases with cei \ncal node invoh ement 
leads us to advise surgery as the pnmary method of treatment 
in these cases VTien ceiwical metastasis is present initially, 
the outlook with treatment by radiation is poor Out of 40 
of oui cases 11 X 101 cervical metastasis tieated by radiation, 
only one remains free of carcinoma This xvas not a piox’ed 
metastasis, but xx-as described as a hard node one centimeter 
in diameter by a reliable observer 

Since the piimarj- lesion often responds xxell to radiation, 
oui original approach xxas to radiate the primary and nodes 
and to folloxr this by neck dissection xx'hen necessary All 
eig t of oui cases tieated in this xx'aj’ xveie failures It is 
noxx our policy, xx'hen the patient has already receix’ed ladia- 
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tion, to lemove the legion of the oiiginal piimaiy togethei 
with the neck dissection en bloc, although theie may be no 
gloss tumoi in some paits of the piimaiy legion 

Oui eaily success and that of otheis- ‘ with this moie 
radical suigeiy has been encouiaging Five cases out of 11, 
45 pel cent, have suivived longei than one yeai without 
lecuiience All weie advanced cases and lequiied extensive 
lesections, but theie is little lesidual disability except in one 
case The outlook foi functional lehabilitation is bettei than 
that of cases tieated by suigeiy for caicinoma of the laiynx 
01 tongue 

In spite of the accessibility of the tonsils to examination, 
theie seems to be little hope foi diagnosing moie of these 
lesions befoie metastasis has occuired, because of the tendency 
to eaily metastasis and the lelatively piolonged asymptomatic 
peiiod Many of these lesions aie of small size and aie veiy 
inconspicuous at a time when the ceivical lymph nodes aie 
quite obviously the site of metastatic disease As in the naso- 
phaiynx eaily metastasis is piobably a lesult of the intimate 
contact between the epithelium of oiigin and the lymphoid 
tissue Caieful examination will leveal the piimaiy m many 
of these cases and should always include leti action of the 
pillais and palpation In the piesence of nodes without an 
obvious piimaiy the tonsil should be lemoved and seiially 
sectioned foi micioscopic examination 


SUMMARY 

Techniques aie desciibed foi the suigical tieatment of cai¬ 
cinoma of the tonsil Oui case matei lal shows these neoplasms 
to have a veiy stiong tendency to lecui within one yeai, 
they do so at all Foi this leason we feel justified in com- 
paiing the lesults of ladiation and suigeiy foi cases followed 
foi one yeai oi longei Foi 40 cases with enlaiged ceivical 
nodes tieated by radiation theie was only a 2 5 pei cent late 
foi survival ivithout lecuiience Foi 11 similai cases tieated 
by definitive suigeiy, 45 pei cent aie ahve and fiee of caici¬ 
noma Because of this expeiience, we now advise suigeiy 
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as the piimaiy method of tieatment in all cases of caicmoma 
of the tonsil with imolvement of the ceivical nodes 
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9 Sepenth International Congiess of Radiologp Copenhagen 1953 
Acta Ratiiol Sup , 116, 1954 

10 Co^U:.\ J J Suigical Appioach to the PteiPgoid Aiea Aim 
Sutg 144 39 43. Tulp, 1956 


SECTION OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY OF SOUTHERN 
MEDICAL ASSOCIATION 


The Section of Ophthalmology and Otolarjmgology of the 
Southern Medical Association announces that they aie non 
accepting papeis by physicians of eithei specialty living in 
the aiea of the Southern Medical Association foi consideiation 
for piesentation at the next annual meeting to be held in St 
Louis, Mo , fiom Octobei 31 to Novembei 3, 1960 


The papei oi an abstiact of the papei may be sent diiectly 
to the Secietaiy, Di Albeit C Esposito, Suite 1212, Fust 
Huntington National Bank Building, Huntington, W Va, as 
soon as possible 



THE USE OF THE RHINOTOMY OPERATION 
IN NASAL SURGERY f 


John E Bordley, M D , 
and 

Jerry Cherry, M D , 
Baltimoie, Md 


Since Septembei, 1948, some 40 ihmotomy piocedines have 
been earned out at Johns Hopkins Hospital on patients of 
the Otolaiyngological Seivice This paiticiilai technique, 
which was fust desciibed in 1949,'- is somewhat similai to 
that used by Bums in the lattei pait of the last Centuiy^’^ B 
was designed to affoid bettei access foi the suigical lemoval 
of extensive lesions occuiiing within the nasal and paianasal 
spaces, while pieseiving to a gieat extent noimal nasal 
physiology 


Inadequate exposuie has long been lecognized as a limiting 
factoi in nasal suigeiy wheie extensive lesions weie en- 
counteied Each yeai in eveiy laige clinic thiee oi foui 
cases with extensive intianasal and paianasal lesions aie 
seen, which aie difficult to tieat adequately by the usual 
intianasal techniques 


In the pioceduie, adopted by oui clinic, the nasal pyiamid 
IS swung to one side using the soft tissues of the naso-facial 
angeas ahinge (see Fig 1) This is accomplished by means 

of a bilateial osteotomy and an incision ciossing the budge of 
the nose in the region of the naso-fiontal sutuie extending 
down one naso-facial angle and aiound the ala nasi A second 
incision IS made aci oss the base of the columella The septum 
IS then divided with scissois on a same plane as the lateial in¬ 
cision of the nose (see Fig 2) After the nose is swung aside 
a submucous lesection is earned out on the intianasal septal 


•Read at the meeting- of the Southern Section ^ . i 

Rhinological and Otological Society Inc Nen t'*'” Laryngological 

tFrom the Department of Otolarj ngolog-i Johni^ w i 
School of Medicine Baltimore 5 Md oonns Hopkins Unlverslt^ 

Editors Note This manuscript received in The Larvn„n„ i 

accepted for publication Jan 22 Ibeo t^arv ngoscope Office md 
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Fi= 


1 


^1-tilage and peipendiculai plate of the ethmoid bone, caie 
being taken to leave a small anteiioi column of septal cartilao-e 
toi latei anteiloi support of the nose With the nasal pyi amid 
iemo\ed, rae has a much moie diiect appioach to the nasal 
an^r^i , the soft tissues at the nasal-facial 

bp P-i'n ^ antei 101 ivall of the maxillaiy sinus can 

penosteum of the oibit the 
ethmmJpT^" « visualized as ivell as the moie medial 

Sansi P. f 3) By extending the 

un ovPi ti incision acioss the budge of the nose 

P tile blows, both fiontal sinuses can be easily ap- 
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Glcibella 
cu^ ibru 



pi cached The distance is shoitened to the aiiteiioi wa o 
the sphenoid sinus and with an easily movable septum an 
excellent exposuie of the sphenoid is obtained 

The closuie aftei this appioach is quite simple The most 
impoitant step is to lesutiue and lealign the intianasal aim 
pyiamidal poition of the septum This is done by placing 
inteiiupted sutuies in both poitions of the septum befoie the 
pyiamid is swung back in place The nasal incisions can he 
closed in two layeis, as can the secondaiy incision ovei the 
fiontal sinuses In all of oui cases, wheie lemoval of the 
septum 01 a portion of the septum was not lequiied, we have 
had complete lestoiation of the septum with no postopeiative 
pel Eolations This is veiy important in those cases wheie a 
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,ige poition of the lataal «all of the nose has had to be 
emoved, as it consideiably cuts down on subsequent cuistmB 
.nd dischaige 

Caie should be taken to keep any piessme of instiuments 
)i diapes ay ay fiom the hinged pviamid dining the opeiatne 
noceduie and the pyiamid should be kept mapped in gauze 



soaked in waim Ringei’s solution oi noimal saline until it is 
leplaced in its normal position 

Foity patients have undeigone this pioceduie since 1947 
Foi bievity of piesentation they have been giouped into 
thiee classifications 1 those patients suffeimg fiom long 
standing chionic sinusitis (see Fig 4) who have undeigone 
numeious intianasal suigical pioceduies with lesultant loss 
of intianasal land maiks, seveie scan mg and degeneiative 
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changes m the membianes of the nose Some of these patients 
have developed local osteomyelitis as a lesult of long standing 
infection, 2 the second classification coveis those patients 
siiffeimg fiom benign cysts oi benign giowths (see Fig 5) 
ivithin the nasal spaces oi paianasal spaces, 3 the thud clas¬ 
sification consists of those individuals suffeiing fiom malig¬ 
nant disease of the nose and paianasal sinuses (see Fig 6) 


INFECTION ____ 

Klim tier 
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sphenoid and the lateial nasal wall was opeiated upon It 
was possible to do a block lesection which included the oi- 
bital flooi fiom just lateial to the mfia-oibital foiamen, the 
lateial nasal wall, the ethmoid compleK including: the lamina 
papyiacea, a poition of the ciibiifoim plate and the anteiioi 
Mall of the sphenoid The tumoi Mas so extensue that one 
M’ould haidly belieie that a cuie Mas accomplished, hoM-evei, 
the patient has been symptom fiee foi the past six months 

Anothei case M’as that of a hemangioma in a boy 14 yeais 
of age imohing the ethmoid complex, the middle tuibinate 
and the medial and supeiioi M-all of the oibit This tumoi 
Mas so extensile and so close to the eye that iiiadiation Mas 

MALIGXAXT TUMORS OF THE NOSE A\'D PARANASAE SIXUSES 

Xiimber 


A Adeno Carcinoma - 

B Squamous Cell Caicinoma 2 

C Basal Cell Carcinoma 1 

D Papilloma (Loir grade malignancies’) . -1 

E Plasmoc'toma 1 

F Lethal Midline Granuloma _ I 

G Chondrosarcoma 1 


Total _ 17 


Fig 6 


contiaindicated It M-as iemo\ed thiough a ihinotomy some 
fne yeais ago, and to date theie has been no lecuiience 
The patient’s visual appaiatus is noimal and theie is veiv 
little external defoimitj' 

Of paiticulai Intelest M-eie thiee cases lequiiing ihinotomv 
suffeiing fiom encephaloceles An encephalocele consists of 
biain tissue M-hich has gioM-n thiough some defect in the 
cahaiium and extends into the neighboiing stiuctuies As 
the biain giows, the brain tissue in the encephalocele gioM's, 
displacing and destioying adjacent tissues just as a benign 
tumoi M'ould do elseM-heie =«-«<• lo n 12 is n lo 

Theie aie some 50 nasal encephaloceles lepoited in the 
hteiatuie since 1900 Statistics shoM- that the instance of 
encephaloceles aie about one in eveiy 4,000 biiths They seem 
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to be non-heieditaiy, non-familial and not associated with 
other congenital defects About 15 pei cent of encephaloceles 
desciibed aie anteiioi and 85 pel cent aie occipital in piesen- 
tation The suigical appi caches that have been listed aie 
a intianasal, b extei nal ethmoid, and c cianiotomy Piioi 
to the advent of the antibiotics, the death late following at¬ 
tempts to lemove these tumois was extiemely high 


Tig 7 



To cuie such giowths, the classic pioceduie has been to 
sevei the stalk of the tumoi at the suiface of the brain by an 
intiacianial appioach, then to close the defect m the skull 
Following such intiacianial suigeiy, the mass will shiink 
down and in some instances appaiently disappeai Undei 
ceitain ciicustances, howevei, the extia cianial biain tissue 
will paiasite a blood supply and begin to giow again Such 
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glo^^ths can become locally quite destiucti\e This is paiticii- 
laily tiue in mdunduals who have not leached matuiation, 
and ivheie giowth is still taking place in the biain itself The 
excellent blood supply to the pai anasal ai ea offei s an optiniuni 
oppoitunity foi such giowth In cases wheie continued 
giouth IS piobable oi in situations wheie the mass of the en- 
cephalocele inteiefeies wutli noimal physiological function, 
lemoval of the extia cianial giowth is indicated 



Figr s 


In the face, the most common pathwaj s of extension of en- 
cephaloceles aie 1 the naso-fiontal, in which the giow'th 
extends betw'een the nasal and fiontal bones destioying a 
poition of the nasal bones and pioducing a sw’^elhng at the 
nasal loot, 2 the naso-oibital, wheie the biain tissue pushes 
thiough the laciimal-fiontal sutuie line and pioduces a swell¬ 
ing neai the innei canthus of the eye, 3 the naso-ethmoidal, 
wheie the defect lies betw'een the nasal, fiontal and ethmoidal 
bones This permits giow^th doivnivaid into the nose, which 
involves the tuibinates and the septum, as w^ell as the nasal 
vault, 4 extension dow'nwaid thiough a defect in the ciibi- 
foim plate (see Fig 7) As all of these giowt;hs entei the 


266 


BORDLEY & CHERRY USE OF RHINOTOMY 



Sinuses and nose fiom outside of the nasal spaces, they piesent 
in the nasal cavity as submucosal swelling 

In 01 del to lemove those encephaloceles that inteifeie with 
noimal nasal function, it is necessaiy to get a good exposine 
of the giowth Such exposuie may be obtained by using the 
1 hinotomy appi oach The tin ee cases pi esented hei e illusti ate 
veiy well some of the chaiacteiistics of these giowths 


Case 1 W G , age thiee months white female (see Fig 8— Photogiapl>s 
eight yeais postoperative) 


qi-oitiy aftei birth a swelling was seen about one half a centimeter m 
anmetei ]ust to the right of the midline of the naso fi-ontal region The 
felt slightn cvstic Examination at the age of six months showed 
an external mass with a diameter of about one centimetei involving the 
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light nasal bone, just below the le^el of the innet canthus of the e'e 
The right nostril was seen to be filled with a mass coiered b\ nouiial 
looking mucous membranes Bieathing space was obliterated The mass 
was not fluctuant Xiais showed a defect in the light nasofiontal aiea 
(see Fig *1) Biopsi showed biain tissue coieied b\ lespiiaton mucous 
membrane (see Fig 10) 

At the age of siv months Di Earl Walkei of the Xeuiosuigical Senice 
using a frontal approach cut the stalk of the giowth and closed the delect 
in the skull with a bone implant and a fascial giaft At nine months of 



rig: 10 


age, the nasal swelling was slightli reduced but still obstiuctiie and a 
ihiiiotonn was perfoinied A lelatneh lasculai mass was exposed filling 
the anteruii poition of the light nostiil extending dowai o\ei the uppei 
poition of the right side of the septum It is found to ha\e extended 
exteinalii through a defect in the uppei portion of the light nasal bone 
St"owth was entiieh submucosal Xine leais latei this child 
endence of lecuiience nei breathing space is excellent, and 
hei facial growth is noimal 

owl® ^ thiee-and ahalf months white male (see Fig 11— 

rhotogiaphs fue leais postopeiatne) 

This patient was admitted because of an obstiuctiie mass in the right 
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nostnl which was chscoveied shoitH attei biith He had had two 
pievious nasal opeiations befoie entenng the Clmic These operations 
weie foi the lemoval of nasal polyps Sections made of mateual lemoied 
at the second opeiation showed biain tissue coveied b> vespiialon 
epithelium Examination disclosed an exteinal fullness of the light side 
of the nose The light nostnl Mas filled Mith an edematous mucous 
membiane coveied mass The septum urns pushed ovei to the left side 
At foui mouths of age a fi oiital lobe exploi ation m as cai i led out h\ the 
Neuiosuigical Seivice The stall! of the Uimoi was found to extend 
tliiough a defect about 4 mm in diametei in the light ciibifoim plate 
This Mas seveied, the detect M’as closed Mith a bone implant and coxeico 
Mith duia fiom the cnsta galli The mass decieased lapidly in size, 
the bieatliing space impioved, and the nose became symmetrical how 



eiei at the age of foui yeais the mass began to inciease again and oiice 
nioie filled the light nostiil Tiiiougli a ihinotomi appioacli the mans 
Mas found to extend over the vault of the nose and to iniolie the upp®' 
half of the nasal septum The mass extended infeiioiJj on the lateial 
wall to the level below the middle tuibinate SupeuoiJi it extended to 
the cubiifoim plate The light leaf of the septum ivas le’raoved nitli the 
specimen Postopeiativelv the patient has continued to do ivell Tlnou 
\eais aftei opeiation the bieathing space is good Theie is no nasal 
Cl listing, and the septum is intact 

Case 'I ES, age 12 jeais, coloied female 


This patient Mas admitted complaining of bleeding iiom the left nostiil 
Examination shoMCd a mass involving the vault of the left nostnl the leH 
uppei lateral caitilage and the septum The biopsi lepoit was “neciotic 
tissue and inflammation, possible lethal midlme gianuloma’ A iliinot 
oniy levealed a gionth involving the nhole uppei left nostnl nitli 
destiuction of the uppei septal cartilage and a poition of the ethmoid 
plate Fiozen sections showed biain tissue coveied nith lespiiaton 
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epithelium A stalk \\as exposed which extended thiough a defect in 
the left cubiitorm plate This was lemoxed from below, and the defect 
was closed from below with a flap of mucous membiane and a gelfoani 
pack The neurosuigeons decided not to do an intiacianial exploiation 
as the biain had reached its full giovth The patient has been s\niptom 
fiee for the past tliiee ^eals Breathing space is satisfactoi' and the 
nasal septum is intact 

As to cosmetic lesults, they aie acceptable Of couise, 
those individuals losing the anteiioi wall of then fiontal 
sinuses xvill suffei at least tempoiaiy defoimity of then 
blows It IS possible, if the patient desnes it, to latei lebuild 
the blow with bone chips If caie is taken to follow the 
facial lines caiefully with the oiigmal incision, satisfactoiy 
cosmetic lesults should be achieved 


CONCLUSIOlx’S 

Some 40 ihinotomies have been peifoimed at Johns Hopkins 
since 1947 Each patient has been caiefully selected foi this 
pioceduie Lesions that do not involve the lateial poitions 
of the maxilla must be chosen, as this suigical appioach is 
not satisfactoiy in such instances All the lesions piesently 
lepoited nould have been extiemely difficult to expose and 
lemove by othei less defoiming appioaches The opeiation 
has the advantage of maintaining the septum which helps 
in lestoiing a lelatively noimal nasal phxsiologj-, postopeia- 
tively The pioceduie is time consuming, but has shoxxn little 
tendency towaid shocking the patient The ihmotomy has a 
place in modem nasal suigeiy but should be limited to 
specially selected cases 
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AMERICAN ACADEMY OP OPHTHALMOLOGY 
AND OTOLARYNGOLOGY HOME STUDY COURSES 

The 1960-1961 Home Study Couises in the basic sciences 
lelated to opthalmology and otolaiyngology, which aie offeioA 
as a pait of the educational piogiam of the American Academy 
of Ophthalmology and Otolaryngology, will begin on Septem- 
ber 1 and continue foi a peiiod of 10 months Detailed 
infoimation and application foims can be secuied fiom Di 
William L Benedict, the executive secietaiy-tieasuier of the 
Academy, 15 Second stieet S W, Rochester, Minn Registia- 
tions should be completed before August 15 



CLOSURE OF PERFORATIONS OF THE TYMPANIC 
MEMBRANE BY VEIN GRAFTS 

A Preliminary Report of Twenty Cases ''f 

Harold G Tabb, IM D , 

Nett Oi leans. La 


Eaily in 1959, aftei watching Di John J Shea, Ji , of 
Memphis, peifoim his ingenious fenestia ovalis opeiation, I 
became inteiested in his use of vein giafts, which, he infoimed 
me, he had also used to lepau laceiations of the eaidium, 
with good lesults It latei oceuiied to me that these giafts 
would be useful foi the closuie of laige peifoiations of the 
tympanic membiane, paiticulaily those of long standing (see 
Fig 1) 


By this time I, like many otheis, had become dissatisfied 
with the use of skin foi this puipose, as skin giafts weie 
haid to manage, and they w'eie not usually an acceptable sub¬ 
stitute foi noimal twmpanic membiane They often lemained 
thick and moist, and noimal piocesses of desquamation con¬ 
tinued Thej’’ show ed little i esistance to infection, which was 
often followed by peifoiation oi sloughing of the giaft Theie 
w^as also the constant dangei of cholesteatoma foimation on 
the undei suiface of the giaft, fiom the dowuigiowi;h of 
squamous epithelium thiough one of its sectioned appendages 
Di Haiold F Schuknecht demonstiated such a case to me 
m August, 1959 


^hth this climate foi lefoim, I decided to test vmin giafts 
m tie lepaii of peifoiations of the tympanic membiane The 
lesuts w^eie so giatifying that a pielimmaiy lepoit of oiu 
cases, which now^ niimbei 20, seemed justified 

^^t^as not until aftei the lepoit was completed that I 


Rhmo?ogfcal‘ a'nd’cHoroKicu'socle^^^^ Section Vmeiican Lar\ nsological 
tProm thp Societt Inc New Orleans La Jan IG 19G0 

School Otolai ^ ngologx Tulane UnnermtA of Louisiana 

acfe^pled\^r°publTc'’afio“'‘peb‘'’^j'’\JGr’'^'* UarMigoscope Office and 
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learned that Di Shea had been woiking on closiue of peifoia 
tions of the tympanic membiane, in addition to lepaii of 
tympanic laceiations, and that he had lepoited a method of 
closiue which had been successful in 13 of 14 cases' 

Although we had woiked entiiely independently, Ins tedi 
nique is similai to one of the techniques which I have been 
using 



Fig 1 Topical longf-standing 
of t\mpanic membrane 


pel foiation 


of 


posteioinfei lor quadrant 


To date, 20 opeiations by this technique have been 
foimed on our seivice, with a follow-up vaiying fiom two to 
ten months I am piesenting five of these cases in detail (see 
Fig 2) because they lepiesent the simple, peisistent type of 
tympanic peifoiation, without associated middle eai oi mas¬ 
toid disease, which lesponded to this technique after they had 
lesisted othei techniques of closuie In five of the othei 15 
cases the peifoiations weie closed at the time of mastoid 
suigeiy 
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Pieopeiative examination m each of these five cases luled 
out any undeilying infection and demonstiated the patenc> 
of the Eustachian tube on the affected side Aftei an initial 
audiogiam, a papei patch vas applied to the peifoiation and 
allowed to lemain ni situ foi a week oi moie, to ensuie that 
the eai was diy In each case the eai was diy, and in each 
case theie was piompt impioiement in hearing This pie- 



■1 

Dato 

No Days Heo’-ng 
Onflotico 
Pneunoriossoyl 

Vein 

Donor 

Site 

Pest 

Op Observotior 
Period 

without Sequela 


n 

Ecr Type 

Dufction 

Method used 
Pw»ausly 

7H 

8 

© 

AD 

Central 

Brnos 

Acid cojtery pddi 

K 

Foot 

10 nos 


B 


AS 

Centrol 

7mos 


13 

Arm 

9 nos 

OWM 

37 


AS 

Centro! 

3 JTS 

Acid ccatery pctch 
Irritant patch 
Myringoplesty 

18 

Hond 

6 nos 

LL 

8 

AD 

1/ t Vargmol 

Acid coutery patch 

12 

Arn 

4 mos 

CB 

50 

© 

AS 

Central 

5 yrs 


14 

Hand 

2 mos 


Fj-t 2 Summarized case histones of fi\e closures of perforations of the 
mpanic membrane a ein smfis 


liminaiy use of the papei patch as a soit of theiapeutic test 
Mas suggested by Dr Robeit Henner, of Chicago 


CASE REPORTS 


Case 1 T H an S \ ear-old bo\, had a 4-nim central perforation of the 
right trmpanic membrane which had persisted after a suppurative otitis 
media nine months earliei Repeated attempts at closure b\ the tn 
chioracetic acid cautei v paper patch technique had failed 


There was no underb mg middle ear or mastoid disease and the right 
ustachian tube was inflatable A 15 db hearing loss in the speech 
equencies "vsas eUmmated when a paper patch was applied 


Placed under the perforation, with the endothelial 
Into ^ acing the tnnpanic cavib, thiough a stapes incision Foni davs 
w.tn aureus infection developed It was contioiled 

On therapN without evident damage to the graft 

crncciner Pastoperatir e dai numerous blood vessels could be seen 

g e trunpamc membrane just undei the epithelial surface and 
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appaiently supplying the gialt On the Jouiteenth postopei ative daj. the 
peiforation appealed to be fiimly closed The dium was then massageil 
and the tympanic cavit\ inflated 


At the piesent time, 10 months aftei opeiation, the peifoiation has 
lemained firmly closed, and the eaidrum appeals piactically norma! 
except for a whitish plaque at the site of the foimei opening Foi thiee 
months during the Summer this ear was exposed to the hazards of wim 
ming and suffeied no ill effects although it was not piotected in any nay 

Case ^ dm a seven yeai old boy. had a cential peifoiation. 3 4 mm 
111 diametei, of the left tympanic membiane, it had develoned seien 
months rarliei, after an uppei lespiratoij infection and purulent otitm 
media Theie was no underijing infection and the ear remained dm 
for a month, during which time a 10 db hearing loss was eliminated 

Thirteen days aftei closuie of the peifoiation bi a vein giaft placed 
tliiough a stapes incision, healing was sufficientlj fi,m to peimit massage 
of the dium and inflation of the middle eai pei mu m 

Swimming was allowed a month aftei opeiation a month latei, the 
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patient appeared i\ith an acute external otitis, from a Protctfi infection 
which was contioiled with specific antihioUc therap^ The repaired 
t'mpanic membrane was as lesistant to spiead of the infection as if it 
had been a normal sti ucture At the end of nine months the i esnlts ai e 
entireb satisfactor% 

Case J DM, a ST-jearold man was first seen in JuU 1*138 with 
drainage from the left ear of three weeVs’ dm alien A perforation of the 
t'mpanic membrane had been successfullx repaired a 'ear earlier h\ 
mi nngoplasti and the patient had had no difficult' until the piesent 
episode of otitis media When the infection was controlled a laige 


Incus 



kidnevshaped central perforation was left The Eustachian tube was 
patent The patient had a 10 to 15 db hearing loss 

After the eai had been dri for a month, closure 'vas accomplished bv 
office treatment with the acid cauten and irritant drops At the end 
of fne months the drum appeared normal and hearing was improved 

Three months later the patient returned with acute suppuratiie otitis 
media After it was controlled, there was again a large central perfora¬ 
tion ■'vhich this time did not respond to office methods of closure In 
June, i9a9 closure was effected bv the use of a 'em graft applied through 
a stapes incision Healing was complete in IS da's and the patient has 
nan no hearing or other difficulties in the six months since opei-ation 

t ' ^ ^ nn 8 ' ear-old girl had bad a mai ginal perfoi ation of the 
rJr'' membrane after a purulent otitis media when she was a 

Drainage de'eloped whene'er she went in s'vimming An 
notonsiJlectomi two '"ears before had had no effect on the peiforation 
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<iik1 ail attpiniit to close it 111111 the acid caiiten and a papei patcli 18 
inontlis liitcM also had tailed Thoie \i.is no undeihing middle eai oi 
m.istoid disease and the Eustachian tube was patent, but tlieie Mas a 
mild conductive heaiing loss 

Undei geiieial anesthesia, a stapes incision was made, to penult o\ 
ainination ol the middle eai stiuctnies, and a vein giaft was placed 
niulei the iieiloiation and held in place h\ Gelfoam @ Healing was tani 
12 dajs altei oiieiation and at the end ol loui months the lesiills, indiid 
ing iinpiovement in healing, aie still good 



Cast I CB, a iO yeai old man had had i laige cential peiloiatioii ol 
the lett timpanlc membiane lot the past five \eais Suppuiativc otitis 
media developed whenevei he had an upppi lespliatoiv infection Theie 
lias a conductive loss ol 2^ db in this eai The Eustachian tube w is 
patent ami the eai was div Tlie use ol aepapoi patch eliminated the 
healing loss 


A vein giaft was placed thiough the centi ii poifoi Uion and positioned 
satisfactoilh without the use of a stapes indbion The peifoiation healed 
in 14 dais, and at the end of two months the lesiilts, iucludluir the lestoia 
tion of heiiilng to noimal, aio entlieb sitislactoii 


TECHNIQUE 

Ill tllG fust CclSGS 111 tills SGI IGS it WAS OUl JllACtlCG tO Gill- 
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plov the so-called stapes incision (the incision used in mobili¬ 
zation of the stapes), adapted fiom Lempeit,= and the \eui 
giaft was placed on the infeiioi smface of the dium thiough 
it Latei, it was lealized that if the peifoiation weie suf¬ 
ficiently laige foi the necessaiy manipulations, the incision 
■was not necessaiv Theieaftei, it was omitted unless it Mas 



bra^ne ^ "ifter replacement ot reflected tMnpinK mem- 


thought that exploiation of the middle eai oi some pioceduie 
on the middle ear Avould be necessaiy 

Whether the incision is or is not used, the initial steps of 
the pioceduie aie the same 

"^ 1 ^^ ^'^^icle and external auditoiy meatus aie veiv caie- 
luiiy cleansed undei micioscopic obsei ration 


'^'sed befoie opeiation The pioceduie 
irntlm out undei local infiltiation anesthesia in adults and 
unciei general anesthesia in childien 
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and an attempt to close it with the acid cauten and a papei patch 18 
months latei also had tailed Theie \ias no undeihing middle eai oi 
mastoid disease and the Eustachian tube was patent, but theie Mas a 
mild conductne healing loss 

Undei geneial anesthesia, a stapes incision Mas made, to peiniit e\ 
animation of the middle eai stiiictuies and a leiii giaft Mas placed 
undei the peifoiation and held in place b\ Gelfoam ® Healing Mas fnni 
12 dajs aftei opeiatioii and at the end ot foui months the lesults, hiclud 
ing iiiipi 01 ement in healing, aie still good 



Case ') CB, a SOjeai old man, had had a laige cential peifoiation of 
the left timpaiiic membiaiie foi the past five iLis Suppuiative otitis 
media developed m heneiei he had an uppei lespnatoii infection Theie 
Mas a conductive loss of 25 db in this eai The Eustachian tube "a® 
patent and the eai was div The use of anpupm SelfelTminated the 
healing loss 

A vein giaft was placed tlnough the cential peifoiation md nositioned 
satisfactoiilv without the use of a stapes incision The peifoiation healed 
in 14 davs and at the end of two months the lesults includinftfe 
tion of hem mg to noimal, aie entiielj satisfactoi v ® 


TECHNIQUE 

In the fust cases in this senes it was oui 


piactice to eni' 
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ploy the so-called stapes incision (the incision used in mobili¬ 
zation of the stapes), adapted fiom Lempeit," and the vein 
giaft was placed on the infeiioi suiface of the dium thiough 
it Latei, it vas lealized that if the peifoiation weie suf¬ 
ficiently laige foi the necessaiy manipulations, the incision 
was not necessaiy Theieaftei, it was omitted unless it was 



thought that exploiation of the middle eai oi some pioceduie 
on the middle eai would be necessaiy 

Whethei the incision is oi is not used, the initial steps of 
the pioceduie aie the same 


f 11 '^1^^ auricle and external auditoiy meatus aie veiy caie- 
luiiy cleansed undei micioscopic obsel^atlon 


2 Basal sedation IS used before opeiation The pioceduie 

filled out undei local mfiltiation anesthesia in adults and 
undei general anesthesia in children 
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and an attempt to close it ith the acid cautei \ and a papei patch IS 
months latei also had failed Theie was no iindeihing middle eai oi 
mastoid disease and the Eustachian tube was patent, but tlieie was a 
mild conductne heaiing loss 

Undei geneial anesthesia, a stapes incision was made, to peimit ex 
amination of the middle eai stiiictuies, and a vein giaft was placed 
undei the peifoiation and held in place hi Gelfoam® Healing was firm 
12 dais aftei opeiation and at the end ot foui months the lesiilts, incliul 
ing inipiovenient in healing, aie still good 



Ca It 


CB, a 30 j eai old man had had a laige ceiitial peifoiation 


of 


the left timpanic niembiaiie foi the past fne leais Suppuiative otitis 
media developed whenexei he had an uppei lespnaton infection Tlieie 
was a conductne loss of 25 db in this ea. The Eustkchia^ 
patent and the eai was dm The use of ai'fibpei patch eliminated the 
healing loss 

A xein giaft was placed thiough the cential peifoiation and positioned 
satisfactoiih without the use of a stapes incision The peifoiation healed 
m 14 daxs, and at the end of two months the lesults, including the lestoia 
tion of hehiing to noimal, aie entnelj satisfactoi x umg me i 


TECHNIQUE 

In the fust cases in this senes it was 


oui piactice to eiH' 
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ploy the so-called stapes incision (the incision used in mobili¬ 
zation of the stapes), adapted fiom Lempeity and the vein 
giaft ivas placed on the infeiioi siiiface of the dium thiough 
it Latei, it vas lealized that if the peifoiation weie suf¬ 
ficiently large foi the necessaiv manipulations, the incision 
Mas not necessaiv Theieaftei, it was omitted unless it vas 



thought that exploiation of the middle eai oi some piocediue 
on the middle eai would be necessaiy 


Whethei the incision is oi 
the procediue aie the same 


IS not used, the initial steps of 


amide and exteinal auditoiy meatus aie veiv caie- 
fully cleansed undei micioscopic obseivation 

IS Ln i?d f opeiation The pioceduie 

undei mfiltiation anesthesia in adults and 

undei geneial anesthesia m childien 
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and an attempt to close it \\ ith tlie acid caiitei ^ and a papei patch 18 
months latei also had tailed Theie was no undeilMiig middle eai or 
mastoid disease and the Eustachian tube was patent, but tlieie was a 
mild conductue healing loss 

Undei geneial anesthesia, a stapes incision was made, to peiniit e\ 
amination of the middle eai stiuctuies, and a vein giaft was placed 
niidei the peifoiation and held m place b^ Gelfoam ® Healing was turn 
12 da\s attei opeiation and at the end ol foui months the lesults inclnil 
mg impioAement in Iieaung, aie still good 



I uiuUi «:uIf^co of t-Miipanic membi'me mu' 

held in place l)^ Gelfoun® 


Caio ■) CB, a 30>eai old man had had a laige cential peifoiation of 
the left t\nipanic membiane foi the past fl ^0 jeais Suppuiati^e otitis 
media developed whenevei he had an uppei iespiiatoi\ infection Tlieic 
was a conductive loss ot 25 db in tins eai The Eustachian tube was 
patent and the eai was di\ The use of ai'Iitipei patch eliminated the 
healing loss 

A lem giaft was placed tlnough the cential peifoiation and positioned 
satisfactonl' without the use of a stapes incision The peifoiation healed 
m 14 da^s, and at the end of two months the lesults, including the lestoia 
tion of healing to noinial aie entiieB satistacton 


TECHNIQUE 

In tli6 fust cnsGS in tins sgiigs it wns oin pmctiCG to ghi* 
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plov the so-called stapes incision (the incision used in mobili¬ 
zation of the stapes), adapted fiom Lempeit,- and the vein 
giaft was placed on the infeiioi suiface of the dium thiough 
it Latei, it was lealized that if the peiforation weie suf- 
ficientlj laige foi the necessaiy manipulations, the incision 
was not necessaiv Theieaftei, it was omitted unless it was 



brane ^ giift in situ after replacement of reflected tamp inn. niein- 


thought that exploiation of the middle eai oi some pioceduie 
on the middle eai would be necessaiy 

JVhethei the incision is oi is not used, the initial steps of 
the proceduie aie the same 

J The auiicle and external auditoiy meatus aie veiy caie- 
u j c eansed undei micioscopic obseivation 


2 Basal sedation IS used bef01 e opeiation The pioceduie 

mfiltiation anesthesia in adults and 
undei geneial anesthesia in childien 
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and an attempt to close it iMth the acid caiiten and a papei patch IS 
months latei also had tailed Theie was no undeihing middle eai oi 
mastoid disease and the Eustachian tube was patent, but tlieie was a 
mild conductive healing loss 

Undei geneial anesthesia, a stapes incision was made, to peiniit e\ 
animation of the middle eai stiuctuies, and a leiii giaft was placed 
Miiclei the peifoiation and held in place bi Gelfoam ® Healing was tiini 
12 days aftei opeiation and at the end of foui months the lesults, iiulud 
mg mipiovement m heaiing, aie still good 



^ I ^ applied to undoi sin face of ti 

held in place bi Gelfoiin® '■■nice oi ti 


mpanic niembime 


Case , CB, a 30 yeai old man had had a laige cential peifoiation ot 
the left Umpanic membiane toi the past fne ^lals Suppuiative otitis 
media developed wheneiei he had an uppei lespiiatoii infection Tlieie 
was a conductive loss of 25 db in this eai The Eustachian tube was 
patent and the eai was dii The use of a.'fihpei patch eliminated the 
heal iiig loss 

A ^eln giaft was placed thiough the cential peifoiation nnd nositioned 
satisfactoi ih without the use of a stapes incision Tim peifoiation healed 
m 14 da«, and at the end of two months the lesults IncludmTt^ 
tion of heaiing to noimal, aie entiielj satisfactoi \ ® 


TECHNIQUE 

In the fust cases in this senes it was 


oui piactice to em- 
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foot 01 aim m a child, by the Shea technique The resected 
vein IS sectioned \eitically on a lateial aspect and is opened, 
thus creating a flat, lectangular graft It is kept moist with 
a diop of saline solution while excess adventitia is iemo\ed 
under magnification 

The graft is then placed ovei the perfoiation, so that the 



edges of the aperture aie oveilapped by it foi 2-3 mm Tlie 
endothelial surface of the graft lies toward the tympanic 
carnty and its adr eiititial oi law side lies in apposition to the 
vascular bed created on the under surface of the dium Gel- 
foam's is applied to hold the giaft in position across the 
perforation (see Fig. 5 ) The tympanic membrane is re¬ 
placed m its onginal position (see Fig 6 ) and the external 
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3 The peifoiation of the tympanic membiane is visualized 
and inspected with an opeiative micioscope with 10-powei 
magnification 

4 A light-angle flap knife with a 2-mm blade (see Fig 3) 
IS inseited thiough the peifoiation and is used to de-epitlielize 
the iiiidei suiface of the eaidium foi a distance of 2-3 mm 



.5 X 5 mm, 
perforation 


7 TNpical long-st indui,^ peifoiation of intt ioinfei loi (imdiant 
iMppinic membrane ujn. iomit i lui 


fiom tliG GclgGs of Ih-G peifoiation, m oicIgi to cieate 3- i3^^ 
vasculai bed foi nouiishment of the vein giaft 

If the technique fust employed is used, a stapes incision is 
made paiallel to the maigins of the posteiioi half of the 
tympanic membiane The tympano-meatal flap thus cieated 
(see Fig 4) is leflected antenoily, to expose the tympanic 
cavity and the undei suiface of the eaidium 

A tubulai section of vein, usually about 1 cm in length, is 
taken fiom the doisum of the hand in adults, and fiom the 
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1 ^*' Applicition of ^eln pnft through perforition Inseit "^how c 
^nft being: tucked under edges of perforition 

cosal layei of the tjTnpanic membiane In all of oui cases, the 
giaft tvas placed eithei underneath the tjunpanic membiane 
01 on top of it, aftei de-epithelization of the bed on which the 
giaft was to lest This technique was followed whethei oi 
not a stapes incision was used 

COMMENT 

Theie is no question that peifoiations of the tjunpanic 
membiane should be closed, to pieseive auial health and 
unc ion Theie is also little aigument that suigeiy is the 
technique of choice foi all childien and foi most adults It 
accomplishes healing m a shoiTei time than office methods 
and the peicentage of peimanent good lesults is higliei 
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suiface of the dium is coveied with Gelfoam® to a depth of 
about 0 5 cm 

The initial steps of the second technique, as aheady noted, 
aie the same as fai as the de-epithehzatioii pioceduie (see 
Figs 7, 8) The stapes incision is omitted, and Gelfoam® 
soaked in physiologic salt solution is intioduced tliiough the 
peifoiation (see Fig 9), to ensuie good contact of the giaft 



and the undei suiface of the tympanic membiane The gia^ 
is then intioduced thiough the peifoiation (see Fig 10) 
fitted to the undei aspect of the dium, so that, as in the fust 
technique, theie is an oveilap of 2 mm aiound the edges of 
the peifoiation (see Fig 11) It is held m place by Gelfoam,'’^ 
which IS also used to covei the external suiface of the tym¬ 
panic membiane 

A 

In the technique devised by Di Shea, the vein giaft is 
placed between the outei epideimal layei and the innei nin- 
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foi a distance of a few niillimeteis aiiay fioni its maigin not 
only pio\ndes a good bed foi the graft but also lemoves anv 
epithelium which mav have giown aioiind the edges of the 
peifoiation onto the undei suiface and which would inteifeie 
with closuie The piesence of epithelium in this location vas 
ad\anced by Dunlap and Schuknecht' in 1947 as a possible 
cause foi non-closiiie of these peifoiations 



Me ha\e denionstiated that autogenous \ein giafts will 
glow ovei 01 iindei peifoiations of the tympanic membiane 
(see Fig 12-b) and mil seal peifoiations in old skin giafts 
(see Fig 13) 

Vein giafts undei peifoiations of the tympanic membiane 
appeal giossly to seive as tissue splints Appaiently they 
have the ability to extiact an extia blood supply and pioduce 
an inflammatoiy lesponse aiound the peifoiation, so that 
natuial closuie, by piolifeiation of the squamous epithelium, 
IS stimulated 

tVhen healing of the peifoiation is obseived nndei the eai 
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These facts weie geneially hue even when skin giafts, with 
then undesiiable featuies, weie used to close the peifoiated 
tympanic membiane Di Shea’s expeiience, like my ow'ii, in 
dicates that lesults aie much bettei when vein giafts aie 
used Foi this theie aie a numbei of leasons Veins (see 
Fig 12-a) aie thinner and moie pliable than skin and, theie 
foie, easiei to woik with They can be piocuied in suitable 



sizes fiom the hand, foot, aim, oi even the neck, with haiihne 
incisions They aie easy to piepaie foi giafting They con¬ 
tain no keiatinizing epithelium They aie easily applied with 
an eai micioscope thiough an incision in the canal oi thiough 
the peifoiation itself, without an endauial oi postauiiciilai 
incision They adapt well to the contouis of the eai They 
usually lequiie veiy little contact foi nouiishment and will 
budge aieas of 7 - 8 mm without sloughing 

De-epithehzation of the undei suiface of the peifoiation 
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Fig: 13 Microscopic demonstiaUon of squ'imous epitlielium ^ro^^ ing: 
aiound edges of old peitoraiion in full-thickness skin giaft SecondaiN 
^eln •KY'xii lepair v^as successful 


125 250 500 1000 2000 4000 8000 
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Fip 12-b Expei iment il denionstiation showing 
of dium four weeKs after application of \ein giaft 
liiim on El aft 


IiealinE of peifoiation 
Note squamous epitbe- 



ALLERGIC MANIFESTATIONS IN OTOLOGIC 
DISEASE 


Ben H Sentuma, M D , 

St Louis, Mo 

One finds many lepoits in the literatuie purporting to deal 
ivith allergic manifestations in the external and middle ear, 
but little basic ini estigatii e work is pi esented to substantiate 
these claims In this presentation, some widely accepted 
alleigic concepts dealing with the external and middle ear 
are consideied and discussed in the light of oiu oim experience 
and imestigative woik' These pioblems have been leviewed 
lecently by Hoople,= Koch,= Deilacki,^ and Kuhn ^ 

It IS necessaiy, first, to define my concept of the allergic 
state befoie ve enter into any discussion of the lole it mav 
play m these otologic conditions It is agreed by most woikeis 
that the oiipnal Von Piiquet definition of alleig>' as an 
“altered ieacti\nty of the tissues” is much too broad in the 
light of our piesent knowledge, furtheimoie, it is difficult 
to accept the suggestion' that any phenomena which lesult 
fiom autonomic dysfunction without obvious antigenic stimuli 
01 classical immunological changes should be included under 
the term “alleigj- ” 

I do not insist that the term “alleigj*” be restiicted to an 
acquired specific alteration in the capacity to i eact pi edicated 
on an antigen antibody mechanism,' but I piefei to nariow 
the definition of an allergic state to those listed by Rackemann 
and others 

1 A history of either past oi current allergic sjmptoms or 
signs 


of Departments of Otolanngologj Washington Uni\ersit\ School 

Di-Medicine and Jewish Hospital St. Louis Mo 

an?otoiar?oLn'i” presented before the section of Ophthalmolog^ 

-\merican College of -Vllergists on .A.pril 25 l^oS 

assistani^'paper was performed u ith the 
Krf f ^ ^ ^ Otological Foundation 

«ecepi°S"ro^,°^t.bhcaVmn%"e"m La^'ngoscope Office and 
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imcioscope, within thiee oi foui days laige blood vessels can 
be seen ciossing the tympanic membrane undei the epideimis 
and penetrating the giaft The entiie membiane and giaft 
aie diffusely hypeiemic Within seven days, a seal is piesen 
between the graft and the membiane, and the peifoiation is 
perceptibly smaller Within two to thiee weeks, healing is 
complete The suiface epithelium budges the peifoiation 
and the vein appeals as a pink, subepithelial aiea of thicken 
ing 

In a numbei of the cases in this senes, as indicated in those 
piesented in detail, the vein-giatted tympanic membiane sue 
cessfully withstood the hazaids of swimming as well as sup 
puiative middle eai and external ear infections, withou 
damage to the giaft In all of the cases tieated, healing 
losses weie impioved oi completely eliminated (see Fig I 1 
Dr Shea in his leport does not comment on his lesults w 
legard to hearing 


CONCLUSION 

At the present time, surgical lepaii of peifoiations of the 
tympanic membiane, by the Shea technique of autogenous 
vein giafts, seems to offei a quick and appaiently ceitam 
method of closuie with, at the same time, lestoiation of 
maximal hearing 


REFERENCES 

1 Shi John J, Ji. Vein Giaft Closuie of Eaidium Peifoiations 
pi ess 

2 ListPBiiT, J TympanosympathectomN A Suigical Teclimc foi tUe 
Relief of Tinnitus Aunum Aicli Otolanjni/ol, 43 199 212, Maich, 19^® 

3 Dt7MAi>, A M and Schuknkht, H P Closuie of Ferfoiations o5 
the Tympanic Membrane Tin L\in,Nf ost ori 57 479 490 , Juh, 1947 



SENTURIA ALLERGIC OTOLOGICAL DISEASE 


289 


aie fiequently associated lesions of the eyelids, face, sides of 
the neck, popliteal and anti-cubital fossae The skin affected 
IS eiythematous, scaly and excoiiated Such a leaction may 
occui in any pait of the eai, in uhich case the aiea involved 
often becomes thickened and inflamed ^Mth oozing: patches 
In about 50 pei cent of the cases theie is an associated histoiy 
of othei alleigic diseases such as asthma, hay fe\ei, migiaine 
and uiticaiia A familial history of these diseases is com¬ 
mon Such patients possess a high peicentage of ciiculating 
antibodies in then blood seium This disease does not respond 
well to the allergic approach, hor\e\er, and there is thought 
to be some additional factor responsible for the reaction 

C Drug Eruptions 

Morphologically the diug eruption may assume any form 
from simple eiji;hema to resiculation, papule and bullae for¬ 
mation With reiy few exceptions, any drug gi\en oiallv or 
par entei ally is capable of pioducing specific sensitization 
Some of the common offenders are penicillin, “sulfa” drugs, 
barbiturates, salicylates, bromides, iodides, arsenic, quinine, 
etc As a rule, the rest of the body is also affected, but the 
eruption may be “fixed” to the ear alone 

D Infectious Eczematoid Dei matitis 

In this disease there are visible on the skin of the auricle 
and peiiauiicular tissues, discrete eijdhenratous, weeping, 
vesiculated and cilisted lesions An adjacent focus of in¬ 
fection which IS usually a pyoderma or a draining puiulenc 
otitis media and/or mastoiditis can be demonstrated It is 
presumed that the discharge sensitizes the peripheral skin 
or er which it passes 

E Physical AUei gy 

The ear may be affected as part of the geneial reaction 
which results from exposure to cold, heat, pressure, ultra¬ 
violet rays, or rays from the visible spectrum The usual 
manifestation is urticaria, eij'thema or eczematization The 
niechanism may be based on a true antigen-antibody reaction, 
the antigen being a normal occurring protein which is altered 
vhen It is exposed to the physical agent 
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2 A histoiy of alleigy m antecedents oi descendants 

3 Remission of symptoms oi signs on elimination and le 
cuiience on le-exposuie to specific alleigen 

U Blood 01 secietion eosinophilia 

o Positive sciatch, intiadeimal oi patch tests 

6 Demonstiation of cnculating antibodies (passive-tiaiis 
fei tests) 


THE EXTERNAL EAR ^ 

Many otologists aie convinced that alleigy plays a majoi 
lole in exteinal otitis With the above concept of the alleigic 
state in mind, let us examine some of the diseases which I'e 
have listed as “alleigic” in oui classification of diseases of 
the exteinal eai 

A Contact Type DetmattUs (DeinmtiUs Venenata) 

The alleigic inflammation lieiein pioduced is a lesult of 
the contact of the offending alleigenic substances (anim^^i 
vegetable oi mineial) with the hypei sensitive epithelial cells 
of the epideimis A so-called peiiod of incubation oi sen¬ 
sitivity vaiying iiom appioximately five to 21 days is le- 
quiied foi the pioduction of laige quantities of antibodies 
and the development of the hypei sensitive state The leaction 
consists of eiythema, edema, vesiculation, bullous foimation 
and ciusting, and is accompanied by a sensation of itchingi 
burning, stinging and pain in vaiying dsgiees Involution 
occuis when the contactant is lemoved oi neutialized The 
usual substances lesponsible foi this type of deimatitis in the 
eais aie eai medications, cosmetics applied to the scalp and 
face, eyeglass temples, telephone leceiveis, hair lacqueis, pci- 
fumes, colognes and eai lings Actually, any medication used 
in and aiound the eai is potentially capable of sensitizing the 
skin Patch tests with the suspected agents aie very success¬ 
ful 111 isolating the lesponsible allergens 

B Atopic Deimatitis 

This is a chionic deimatitis with intense piuiitis Theie 
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in common pyogenic inflammation, and weie not found in 
skin biopsies of patients with chionic otitis media ’* 

One might aigue in letiospect that theie aie ceitain clinical 
and pathological aspects of extenial otitis ^^hlch aie com¬ 
patible ^vlth a state of alleig>' Among these aie the recurrent 
natuie of exteimal otitis, diy skin and peisistent piuiitis 
piior to the acute exaceibation, vascular changes and a high 
peicentage of eosmophiles On the othei hand, the meie 
piesence of eosmophiles does not piovide a definite diagnosis 
of allei gi* since these cells may be associated m ith manv other 
conditions such as tissue anoxia, parasitic infections Loef- 
fler's disease, etc . and it is not unusual to find an mciease in 
eosmophiles m some inflammatory piocesses 

Of much significance was the lecent study by Jones and 
Xorman,’^ who leported on biopsies obtained fiom 20 patients 
with external otitis In only two specimens was theie any 
stnkmg mciease in tissue eosinoplnles and the authois ex¬ 
pressed the opinion that “nothing in the histological featuies 
of the inflammatory- piocess suggest the hj-persensith e 
mechanism ’ 

It IS inteiesting that 14 of then patients showed 3 per cent 
01 moie eosmophiles m the peripheial blood, and two showed 
a distinct mciease in the number of eosmophiles piesent m 
the tissue exudate If these patients gave a positiie family 
histoiy of alleigi- and of peisistent piuiitis or chronic eczema 
it might be desirable to considei some of these eais as alleigic- 
suspect, and a search foi further evidence of the allergic state 
would be indicated 

I am actually pleased that in this large senes reported bv 
Jones and Norman, only a small number of the biopsies 
showed a significant mciease m eosmophiles On the basis 
of my clmical experience with acute diffuse external otitis 
I was not happy with the implications of our own histopatho- 
ogic findings, however, although I do not believe that a state 
of hj-persensitivitj* plays a frequent lole m acute external 
otitis, I Would uige that we keep m mind that a clnonic al- 
eigic dermatosis may provide the fertile substrate in which 
there may be supeiimposed infection with Giam-negative 
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The iaigest aiea of difficult diffeiential diagnosis lies m 
the ovei lapping of neiuogenic and alleigic deimatoses n e 
neuiogenic gioup we include simple piiuitis, neuiodeima , 
neiuotic excoxiations and aitifact deimatitis The peisise 
itching which is invaiiably piesent may easily he m ® 
as a manifestation of an alleigic leaction V 

postulates of an alleigic state exist one should a etn 
feiiet out basic undei 1 juiig neuiogenic factois 

In simple piuiitis and localized neuiodeimatitis ^ 
iindei standing on the pait of the patient will fiequen y i ^ 
about lapid contiol of the condition On the othei lan > 
many cases supeificial psychotheiapy b 3 '' the otologis, 
moie piofound theiapy bj’- the psychiatiist will be 
to contiol piopeily geneialized neuiodeimatitis, 
conations, etc The sympathetic and conscientious a ei 
will piovide the neuiogenic patient with a much neede n 
and in many instances will give lelief as a consequence o 
Intel est and caie piovided, but ive must not 
these lesults as evidence foi an alleigic etiology when m 
we aie dealing with a skin manifestation of a seveie un 
bung psychological conflict 

In an effoit to undeistand something of the pathogeiie»i'' 
of external otitis, Di Lawience Sophian and the authoi o 
tamed biopsies of the skin fiom five patients with the his oi 
and findings of acute diffuse external otitis” No alleigi 
histoiy was elicited fiom any of the subjects, but foui ot tne 
lepoited leciuient eai infections Because of the veiy seveie 
acute deimatitis, incision and diamage weie lequiied, thus 
it was possible to take biopsies Seiial sections weie piepaie 

In addition to the veiy acute inflammatoiy changes piesent, 
a diffeiential count on the deimal infiltrate levealed an 
aveiage foi all specimens of 24 pei cent eosmophiles (range 
12 to 31 pel cent) The capillaiy and aiteiiolai vessels 
showed dilatation, endothelial swelling, hypeiplasia and some¬ 
times tluombosis, neciosis, and vasculai leactions winch can 
be associated with allergic inflammation These findings 
weie at a substantial vaiiance with what would be anticipated 



SENTURIA ALLERGIC OTOLOGICAL DISEASE 


293 


It IS necessaiy that we cleaily diffeientiate the chiomc 
diaming eai fiom that categoiv of middle eai disease which 
we will lefei to as otitis media with effusion In this lattei 
condition we aie dealing with vaiious types of middle eai 
effusions with an intact tympanic membiane 

Le\Ms=“ and Pioetz^' suggested that localized alleigic edema 
in the tympanum could simulate acute piiiulent otitis media 
King=- studied 72 eais of 56 childien and found that seven of 
the 39 eais with mucous secietion showed five to ten pel cent 
eosinophiles, while none of the childien with seioiis effusion 
had anjr eosinophiles Iistam-* leported smeais fiom 33 cases 
with secietoiy cataiih, and 13 of these showed eosinophiles 
in veiy small numbeis 

DeilackP stated that “the majoiity of the cases of chionic 
secietoiy otitis with eithei a cleai seium oi a much thickei 
mucus aie due to a definite alleigy to house-dust oi to a food” 
but offeis no substantiating evidence Joidan=' lepoited on 
123 patients with middle eai effusion among whom 91 (74 
pel cent) weie diagnosed as alleigic on the basis of the find¬ 
ings of eosinophiles in nasal smeais, positive skin tests and le- 
sponse to alleigic theiapy, yet Joidan found that diiect 
smeais of the effusion showed only occasional eosinophiles, 
scatteied leukocjd;es and no bacteiia 

Suehs=’ saw only one eosinophile in smeais obtained fiom 
some 50 patients Robison and Nicholas^’’ found no eosino¬ 
philes 111 a bundled subjects with acute and chiomc otitis 
media and secietoiy cataiih In some 50 cases of seious 
otitis studied by the Biyans-' all smeais weie negative foi 
eosinophiles 

As pait of a compiehensive study of tubo-tympanitis. Can 
and Sentuiia=® examined the histones and aspiiated effusions 
oMained fiom 151 eais (107 patients) Despite a thoiough 
cyto ogic study using Wiight’s and Papanicolaou stains, only 
SIX of the smeais showed a single eosinophile on the entire 
s 1 e, one specimen showed five cells pei high powei field 

A shoit time ago we presented oui evidence in suppoit of 
le view that the laigest peicentage of middle eai effusions 
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bacilli A pictuie of fulminating acute diffuse exteinal 
otitis miglit then oveishadoiv the basic uiideil)'iiig alleigic 
state 


THE MIDDLE EAR 

Much has been wiitten about the alleigic middle eai bn 
avoidably, some confusion has lesulted fiom combining undei 
one title of chionic otitis media, those eais with middle eai 
effusion and an intact dium (otitis media with effusion, 
secietoiy cataiih, cataiihal otitis) and those with a peifoi 
ated tympanic membiane and chionic otoiihea 

I^hlman^-*^® and Koch’ have wiitten at gieat length le 
gai mg the fiequency of alleigic changes in the chionic diain 
ing middle eai Dohiman emphasized the impoitance of a" 
a eigic evaluation in patients with non-iesponsive chionic 
0 1 IS media and demonstiated eosmophiles in the secietions 
Koch desciibed in gieat detail the cytologic changes piesent 
m le secietion of cases with chionic otitis media with pel 
oia ion He found a significant numbei of eosmophiles and 
cianges compatible with the alleigic state m 19 8 pei cent of 


Deilacki desciibed the chaiacteiistic pictuie of alleigic 
cuonic otitis as showing viscous oi gelatinous secietion with 
^ of eosmophiles, thickened mucopeii- 

ana rrr,’ i^cted liealiug occuiiing in alleigic individuals 
d good lesponse to anti-allei gjc tieatment He stated that 

infectious mflammatoiy 
tnhal ^ supeiimposed on an alleigic tympanum and 

„ ^ eiJacki is of the opinion that in chionic 

alle gic suppuiative otitis media with a benign cential peifoia- 
tion, an acute infection of the tympanum eithei piecedes oi is 
concuiient with an alleigic involvement of the tubal and 
middle eai mucosa 


On the othe. hand Dean and Waigste,... found an ,no,ease 
eoaraoph les m only one of 26 cases of clnomc ohte med.a 
studied Ojala and Palva- obseived 124 cases of acute anti 
chionic otitis media and mentioned only one instance of ap- 
paient alleigic oiigm 
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impiession that the data piovides additional suppoit foi the 
eailiei conclusion that most effusions in humans aie of in- 
flammatoiv oiigin 

I am in agreement that many patients with middle eai 
effusions show an alleigic diathesis, including a familv oi 
peisonal histoiy of alleig>', pale, hvpeitiophic nasal mucous 
membiane, mucopiuulent secietion in the nasal fossae with 
incieased numbeis of eosinophiles and lymphoid hypeiplasia 
of the naso- and oiophaiynx These individuals appeal to be 
moie susceptible to uppei lespiiatoiy infections and possibly 
aie moie pi one to middle eai effusions 

Fiom what has been said above, it is cleai that tlieie is an 
imposing lack of evidence to substantiate the claim of an al- 
leigic etiology foi the gieat majoiity of cases of otitis media 
with effusions, tlieiefoie, it is suggested that immediate 
tieatment should be diiected to the contiol of the inflamma- 
toiy piocess in the middle eai and sinuses and, following this, 
attention should be given to the discoveiy and elimination of 
the factois which aie contiibuting to the alleigic state 

SUMMARY 

As indicated at the beginning of this piesentation, it is my 
feeling that theie is a distinct place foi the diagnosis of al- 
leigic otitis externa and otitis media Theie is some clinical 
evidence that these conditions constitute a consistent though 
small peicentage of oui cases in otologic piactice They aie 
fiequently misdiagnosed and, theiefoie, lespond pooily to the 
conventional theiapeutic appioach 

I am hopeful that a gieatei appieciation and undei standing 
of the allergic deimatoses will permit eailiei diagnosis and 
theiapy and, theiefoie, will effectively ciicumvent the aggia- 
vating supei imposed acute deimatitis 

Moie investigative woik is necessaiy to delineate adequately 
the alleigic middle eai since we have few reliable yardsticks 
0 iffeientiate clearly these alleigic effusions fiom mflamma- 
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aie not alleigic but inflammatoij’- in oiigin^'’ A numbei of 
the specimens levealed a thin, low viscosity secietion in which 
theie was an absence of inflammatoiy cells (seious type) 
Some of the specimens weie typical of suppuiative otitis 
media and piesented classical inflammatoiy cytologic find 
mgs (puiulent type) The laigest numbei had micioscopic 
dial actei istics of a subacute oi chionic inflammation (miico 
puiulent) 

A veiy small numbei of oui specimens showed a laige 
amount of mucoid mateiial and no bacteiiologic oi cellulai 
elements The findings suggested that theie had been an out- 


TABLE I 


Dl IRIIOSIS 

S\ noin ms 

Cellulai 

Remnants 

Clni actei istics 

Mucous 

Neiitiophiles StnuidL- 

Seious 

Otitis media with 
effusion 

Secietoiv otitis 
S^jciec-oiv cataiih 

Rare 

Raie 

None 

Pin ulent 

Suppiu ative otitis 
media 

Acute otitis media 

Model ate 

Niimeious 

Raie 

Jlucopuiulent 

Chionic otitis media 
Glue eai 

Cataiihal otitis 
media 

Mucoid eai 

Numeioiis 

Few 

Nunieious 

Mucoid 

Alleigic otitis 
media C?) 

Glue eai 

Raie 

None 

Mjiiads 


pouiing of steiile mucoid secietions without any classical 
inflammatmy components It is conceivable that these may 
constitute the alleigic gioup, notwithstanding oui inability 
to demonstiate the piesence of eosinophiles (see Table I) 

The following woiking classification of middle eai effusions 
was set up on the basis of the available liteiatuie and oui 
own clinical and cytologic findings 

In an eHoit to nndeistand the pathogenesis of these con¬ 
ditions effusions iveie pioduced expei,mentally ,n dogs and 
weie studied in the same mannei as m humans It is oui 
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20 Lfims E R Otitis Media and Alleigi Aim Otol Eli mol and 
Laninao} 3S 185ISS 1121 

21 ProEHY A \\ Alleigi in the Middle and the Intelnal Eai Anti 
Otol Rhinol and Latynaol 40 67-76, 1131 

22 Kixc J T The Condition of Fluid in the Middle Eai Factors 
Influencing the Piognosis in 56 Cliildien -4im Otol Uinnol and Lartin 
qol 62 496 506, 1953 

23 IvsTXM, B On Secietoii Catairli of the Middle Ear with Special 
Refeience to its Pathogenesis and Piognosis Actn Oto Lot nnool, 3 274 
285. Suppl 116 1954 

24 JoPDAX, R Chionic Secretoii Otitis Media The L\R\Moscori 
51 1002-1015, 1941 

25 ScEHs 0 W Secretorx Otitis Media The Lvuxngoscope, 62 998- 
1027, 1952 

26 Robison, J 51, and Xichoe-vs H O Catairhal Otitis 5Iedia with 
Effusion South Med Joi(r,44 777 781,1951 

27 Brian, T K , and Brian, M P Personal communication 

2S CxiR C D , and Senturln, B H Citologi of Middle Eai Effusions 
Unpublished data 

29 Sea TEREX B H , Gessert, C F , Cxrr, C D , and Bxemxxn E S 
Studies Concerned with Tubo txmpanitis Ann Otol JRhxnol and Lai wi' 
gol 67 440 467, 1958 

30 Sxde, j , Carr, C D, and Seaterix, B H Middle Eai Effusions 
Produced Expenmentalli in Dogs I Microscopic and Bacteriologic Find¬ 
ings To be published 


OTOLOGICAL FUNCTIONAL MICRO-SURGERY 
POST GRADUATE COURSE 

A piacttcal couise of suigical techniques in otological sui- 
geiy will be conducted by Di Michel Poitmann at the Univei- 
sity of Boideaux, Fiance, Ear, Nose and Throat Depaitment, 
une 26 to July 5, 1960 This couise will be given in English 

The numbei of assistants will be limited to twent 3 '’, divided 
into two gioups The fee of $100 00 is to be paid at the 
acu ty of Medicine of Boideaux, at the beginning of tlie 
couKe Applications should be sent to Dr Michel Poitmann, 
40 Corns Foch, Boideaux, Fiance 
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toiy conditions in the tympanum We aie confident that 
piogiess IS being made in undei standing the alleigic otitides 


The author is indebted to Dr Carl Gesseit Charles Carr, Elizabeth 
^aiiinann and Dorothj Baidu in for assistance in the piepaiation of this 
manuscript, and to Di M D Marcus for suggrcstlons and criticisms 
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se\eial specialized fields concerned so that the patient mav 
benefit fiom an oiganized attack on the pioblem 

Following a suivey of most of the tumois that mav occui 
in the aiea undei discussion, with examples of some of them, 
the case histoiv of a patient wnll be gnen in some detail 
This case demonstiates the \ery leal pioblem of diagnosis 
that mav exist in cei tain cases even in the hands of competent 
obseiveis 


Piimaiy tumois of the fiontal sinus may be benign oi 
malignant The benign tumois consist of osteomas, mucoceles 
and cystic tumois lesembling mucoceles, including hemor- 
ihagic cvsts and cholesteatomas 


In 1938 Hempstead' wiote an excellent aiticle on osteomas 
The liteiatuie in nioie lecent yeais has included ai tides by 
Biunnei and Spiesnian,= Gibson and Walkei,^ Zovickian and 
Coopei,-* Vadala and Someis Se^elal of these lefeiied to an 
earliei aiticle by Teed " 


Osteomas mav be composed of ebuinated oi cancellous bone 
01 a mixtuie of the two They may be attached to the inteiioi 
of the fiontal sinus at any point, but the attachment is usually 
by cancellous bone Small osteomas not obsti acting the diain- 
age of the sinus aie usually discoveied only on loentgeno- 
logical examination The density of the shadow is that of 
bone Fuithei loentgenological examination of these tumois 
should be made fiom time to time, and if theie is evidence 
of enlaigement, lemoval should be advised This should be 
possible thiough the flooi of the fiontal sinus If small 
tumors obstiuct diainage, symptoms of the obstiuction may 
be piesent, oi a mucocele may be foimed lequiring opeiation 


If they aie fust seen at a stage when eiosion thiough the 
flooi, mtersmus septum oi anteiior oi posteiior table may 
have taken place, thei e may be evidence of involvement of the 
01 bit, the othei sinus, blow oi meninges Expansion towaid 
the biam may lesult in meningitis, biain abscess, pneumato¬ 
cele 01 cerebiospinal ihinoiihea, and theie may be deep in- 
lolvement of the biain substance Removal of the largei 
tumois requires widei exposure It may be necessaiy to 
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A smvey of the medical liteiatiue dealing with tumois 
oiiginating in the fiontal sinus and those of the suiioiindmg 
aieas indicates that a numbei of competent obseiveis have 
wiitten ai tides on the subject down thioiigh the yeais Since 
many of these tumozs lazely oceiu, often the aiticle folloiis 
a geneial pattern Fust theie is a leview of the liteiatwc 
on the paiticulai tumoi followed by statistics legaiding the 
lelative tiequency of occuiience, the total numbei of cases 
leported to date, the vaiioiis theoiies as to then oiigm and 
helps in diagnosis and methods of tieatment Usually tlieie 
aie lepoits of seveial cases fiom the authois’ peisonal ev 
peiience Each azticle adds to the total stoie of infoimatiou 
and IS of immeasuiable value towaids a complete undeistana- 
ing of the subject, howevei, it may be woith while to ap- 
pioach the subject fiom an oveiall standpoint m an effon 
to facilitate the evaluation and handling of patients ivho 
piesent themselves with evidence of such tumois 


The fiontal sinus is a mucous membiane lined space which 
connects the oibit, nasal cavity, biain and blow It appe^’® 
to be of no use to modem man Only a few types of tuniois 
oiiginate m it, and each of these is seen mfiequently Tumois 
oiigmating in the suiiounding stiuctiues aie lelatively mi' 
common, and invasion of the fiontal sinus by these is seen 
mfiequently also, howevei, the piesence of a tumoi m this 
geneial aiea may poitend a veiy giave pioblem foi 
paiticular patient Not only is visual acuity apt to be affected 
when the oibit is involved but erosion of the bone ovei the 
duia mater also may lead to dangeious and fatal mtiaciauial 
complications Consequently, it is essential that theie be 
lecipiocal imdeistanding between the lepiesentatives of the 
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fionto-ethmoid incision is indicated and if piesent, it should 
be ienio\ed in its entiietv 

A vaiietj' of suggestions legaiding the nasofiontal duct 
has been made by many authois howevei, since this is an 
individualistic piobleni and nioie peitinent to chionic infec¬ 
tions of the sinus, no attempt will be made to evaluate it at 
this time Theie is some iieason to belieie that fiontal duct 
pioblems niav be less likelv to aiise aftei mucocele removal 
than following opeiation foi chionic infections of the fiontal 
sinus 

Simonton and ^ledwick® ha^e discussed tumors of the 
fiontal sinus simulating mucocele, including hemoiihagic 
cvsts and cholesteatomas 

Piimaiy malignant tumois of the fiontal sinus aie quite 
laie Sciaiia and Hallbeig" lepoited one case of squamous 
cell caicinoma, giade III, which aiose in the fiontal sinus 
without question It had eioded both tables of the fiontal 
sinus, and the duia was imohed The patient ivas alive and 
w ell foi at least 12 years aftei simple excision and implanta¬ 
tion of ladium They found a total of 90 cases lepoited as 
piimaiy malignant tumois of the fiontal sinus This in¬ 
cluded then own case, howe\ei, the possibilitv of some 
duplication of cases Avas laised and also a question of whethei 
01 not all of them actuallv oiiginated in the fiontal sinus, 
since in some cases tlie other sinuses also weie imolved 

The teim secondaiv tumois is used to denote those that 
have invaded the fiontal sinus fiom a piimaiy oiigin in 
suiiounding aieas and includes those tumois of the skin, 
subcutaneous tissue and muscle which he in such close piox- 
imity to the sinus that it is thought inadvisable to exclude 
them Tins group includes nevi, deimoid, epideimoid and 
sebaceous cysts, fibiomas, lipomas, fibiohpomas, neuiofi- 
biomas, hemangiomas and ceitain inflammatoiy tumois as 
tubeiculomas and Boeck’s saicoid When small enough these 
tumois can be lemoved in one stage by simple excision 
Ceitain supeificial skin tumois such as pigmented nevi may 
be so laige that they must be lemoved in stages several months 
apait to prevent distortion of the lids or blow Cavemous 
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lemove the anteiioi table without conseivmg the supiaoibital 
iidge Zovickian and Coopei^ have used cancellous bone chips 
fiom the iliac ciest to lepair the defect lesulting fiom the 
lemoval of a laige osteoma fiom the fiontal sinus 

Brunnei and Spiesman- feel that all osteomas of the fiontal 
sinus can be I’emoved by the external fiontal appioach 
Hempstead,^ howevei, stated that while most of them can be 
lemoved thiough the fionto-ethmoid incision, if theie is 
evidence of involvement of the duia mater sufficient to in 
dicate the likelihood of a teai oi if othei intiacianial coni 
plications aie present, the tiansfiontal appioach fiom the 
duial side is best 

The mucocele is a tumoi which has some of the chaiactei 
istics of an osteoma Kaplan, Schwaitz and Metson' have 
discussed vaiious of its aspects It consists of a closed cavity 
lined with mucous membiane which continues to seciete 
mucus and to fill the cavity with these secretions It begins 
as a mechanical block to the diainage of the sinus itself oi 
to the glands of its lining mucosa The mucosa of the sinus 
continues to pioduce its noimal mucoid secietion, but lacking 
normal outlet, the secietion accumulates and fills the sinus 
Continued expansion maj'’ cause eiosion of the sinus wall and 
encioachment on any of the adjacent cavities If ml'® 
nose, air may pass along the sides and lesult in a laige extia 
or intiaduial pneumatocele The cavity most commonly m' 
volved secondaiily is the orbit and, foi this leason, the patient 
IS geneially first seen by the ophthalmologist With duial 
involvement the intiacianial complications may be the same 
as those associated with osteoma 

When the contents of a mucocele aie invaded by bacteiiul 
infection a pyocele is foimed 

On loentgenological examination the mucocele is lepi®' 
sented by a fluid oi soft tissue density which may lessen as 
bony eiosion pi ogresses The piesence of a cystic tumoi m 
the supeiioi oi supei medial quadiant of the oibit should incite 
one’s suspicion of mucocele Pi imai y oibital tumois ai e moie 
likely to involve the lateial quadiants If theie is evidence 
of a mucocele of the fiontal sinus, exploiation thiough a 
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was attached to the flooi of the fiontal sinus, and it Mas 
ienio\ed along Avith the flooi of the fiontal sinus Plastic 
closiue of the ivound was earned out immediately 

Foui of the patients aie alive and Mithout evidence of le- 
cuiience 18, 14, 12 and two-and-a-half years since opeiation 

A fifth patient, an 83-yeai-old man, had been fiee of le- 
cuiience for 12 yeais when he died soon aftei an accident 
Tins accident occuiied in June, 1959 vhile escaping fiom a 
hotel file in Stalheim, Noiwav 

The sixth patient is undei obseiiation now, having been 
opeiated on fust in Septembei, 1959 

Both tables of the fiontal sinus exposing the dm a widelv 
weie lemoved fiom one patient The outei table of the 
fiontal sinus with the associated membiane was iemo\ ed fiom 
tvo patients This exposed the sinus caMt\' 

The outei table of the fiontal sinus without peifoiation of 
the lining membi ane was i enioved fi om two patients, and only 
the floor was lemoved fiom the patient who had cold instill¬ 
ment suigeiy as mentioned abo\e 

Five of the postopei ative defects weie coveied until con¬ 
tiguous pedicled flaps Thiee of the flaps had a single pedicle, 
and a fiee giaft was used to covei the donoi area Two of 
the flaps ueie bi-pedicled, and no fiee giaft was used Thiee 
of these patients have been mentioned in moie detail in othei 
publications 

Benign tumois such as osteomas and cysts oiiginating in 
the ethmoid sinus and invading the fiontal sinus may produce 
a fiontal duct pioblem In small fiontal sinuses this pioblem 
may be lesolved in certain cases by lemoving the entiie frontal 
sinus flooi enabling the oibital contents to obliteiate it All 
of the lining membiane must be lemoved in such cases 

While malignant tumoi*s aiising in the ethmoid sinus legion 
uhich invade the fiontal sinus are usually squamous cell cai- 
cinomas, adenocaicinomas and sai comas do occur The re¬ 
moval of them uhether by cold instiument suigeiy, electio- 



hemangiomas in this location may be best handled by the m 
jection of sclerosing mateiial oi subcutaneous electiocoagula 
tion with an electiode insulated except foi its tip 

Malignant tumois of the ovei lying skin which invade the 
fiontal sinus consist chiefly of basal oi squamous cell epithe 
homas oi a mixtui e of the two I have nevei seen a melano 
epithelioma in this location but piesume it could occiii When 
these tumoi s have not advanced beyond the subcutaneous tis 
sue and muscle and the peiiosteum has not been invaded, the 
chance of cimng them by excision is above 90 pei cent The 
maigin of noimal tissue lemoved should be as wide as feasible, 
howevei, if the peiiosteum has been invaded as indicated by 
fixation of the tumoi oi the tumoi has been pieviously n 
ladiated and lecuiied oi if it is infected following inadequate 
lemoval, the chance of a cuie is much less 

In these cases moie extensive suigeiy in indicated and 
should be planned with the eiadication of the tumoi the 
piimaiy objective Repaii of the postopeiative defect can 
be earned out latei While cold instiument lemoval of the 
tumoi and the suiiounding soft tissue and bone may be suit¬ 
able in some cases, moie often destiiiction by electiocoagula- 
tion IS best It eliminates the chance of giafting fiee tumoi 
cells onto noimal tissue and will piobably destioy a laigei 
aiea of tumoi with less postopeiative defect, howevei, theie 
IS no limit to the extent of lemoval of tissue that can be 
earned out with this method When bone has been electio- 
coagulated to any extent, it will be necessaiy to remove a 
sequestium aftei about two months 

I have opeiated on six patients who had basal oi squamous 
cell epitheliomas which had originated in the skin aiound the 
fiontal sinus and had invaded it when fust seen by me AH 
had had a vaiiety of combinations of tieatment which in¬ 
cluded cold knife excision, electiocoagulation and iiiadiation 
with both ladium and X-iay Such tieatment had been cai- 
1 led out on seveial diffeient occasions by seveial diffeient 
clinicians 

Oui tieatment was thoiough electiocoagulation in five cases 
and cold instiument excision in one case This patient’s tumoi 
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ethifoid inioUing: skull m reErion of cribriform plate of 


in‘or^hPr sent to me for a lonsillectomt and adenoidectonn 

cann "as called to a tumoi in the light nasal 

pack the Lse manipulation it uas necessarv to 

sinuses showed “e^Veo^” Profuse hemoirhage Roentgenograms of the 
and froolli ^ e\tensue inroltement of the nasal catiti both ethmoid 

and ^1 R maMllaii sinus region (see FiS 1 

and 2 ) Biopsi was lenoited as chondrosarcoma 

tracheaf tube m oi^fe P^^^^^thal sodium anesthesia with an intia- 

coaSed as fho^onehR ® tumor in the light nasal cavitt was electro 
incision extensive elee^r posmble and then thioiigh a fronto-ethmoid 
drainage I adequate 

s ms extended thiough the nasal septum into the opposite 
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Pig 1 Chondrosarcoma invoumg both finnt, 
nasal caMt\ and right raaxillait sinufj legion 


and ethmoid siiu'seS 


coagulation or iriadiation is simply an extension of the 
tieatment fiom the piimaiy location 

At times it may be necessaiy to extend suigical tieatment 
into the fiontal sinus to piovide diainage even though it is 
not involved by tumoi 
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Fig 4 Complete erosion ot supraorbital ridge b^ large mucocele 


Paients legaiding the final 

While tumois oiigmatmg m the orbit aie not common in 
me piactice of the aveiage ophthalmologist theie are publica- 
lons M lie analyze lathei laige gioups of these tumois 

One such leport was published by Benedict^" in 1949 and 

Ifh r ^ Theie weie 33 

pathological types diagnosed, and 420 of them weie opeiated 
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Fig- 3 Mucocele of left fiontal sinus 


ethmoid legion The tumoi appeared to involve the skull m the legio" 
of the c.ibnfoim plate The light nasal bone anrnasal mocess of the 
supenoi maxilla had been destiojed bj the tumoi The floor of the 
light fiontal sinus Vas lemoved and the sinus found to be filled b> the 
tumoi Six capsules containing lo mili,g,ams of radium each I'Me 
distiibuted till oughout the caiiti and left m place for 4G hours (2760 
nigm houis) His condition following opeiation appeais to be improved 
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Piogiessi\e loss of visual acuitv niav be the outstaiidiiig sign 
of oibital tumois and is a definite indication foi opeiation 

Thiee-hiindied-and-foity of Benedict's 420 opeiated tiimois 
weie lemoved by the fiontal oi fionto-lateial appioacli This 
appioach is usually piopei foi tumois of the anteiioi thud 
of the 01 bit as veil as those that he along the supeiioi wall 



b Mnilvcd ero<;ion of postei loi table of frontal ^smiis in 


Resection of the lateial wall of the oibit (Ehonlein’s opeia¬ 
tion) IS most suitable foi oibits with small outlets and foi 
ceitain tumois situated in the posteiloi third of the oibit 
Othei tumois situated in the posteiloi thud and especially 
those that may be piesent in both the oibit and cianial caiitv, 
as endotheliomas and hemangiomas, can be leached moie 
diiectly thiough a tianscianial appioach 

While, theoietically, many oibital tumois mav invohe the 
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These tumois pioduce exophthalmos, but the amount of 
pioptosis of the globe and diiection of its displacement onlj 
in geneial indicate the size and position of the tumoi ivitlnn 
the 01 bit Exophthalmic goitei may pioduce unilateial e\ 
ophthalmos and ceitain inflammatoiy diseases may do so 
also 



A list of oibital tumois includes hemang-iomas, which con- 
stitute about a thud of them, endotheliomas, osteomas, men- 
mgiomas, deimoid cysts, melanomas and mixed tumois and 
cyhndiomas (m the laciimal gland) Metastatic caicinoma 
of the bieast, stomach and intestine may involve the oibit 
It IS seldom that one can make a diagnosis of any paiticulai 
type of oibital tumoi fiom clinical evidence alone They may 
be confused with mucocele oi pyocele of the fiontal sinus 
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CASE REPORT 

A 73 ^ ear-old white woman vas first seen bv me on Noi ember 2'' 195S 

She stated that four or fne lears pre\iousU she developed a slight 
swelling 01 er the left e'e associated with periodic closure of the left 
evelid due to periodic increase in the swelling The permanent swelling 
had gradually increased until the present time 

She had a histon of moderated adianced generalized Paget’s disease, 
moderatelv severe diabetes with far adianced vascular disease and 
arteriosclerotic and hvpertensue heart disease There was ajiiston of 
having had a coronarv thrombosis and she had been in congestn e 
failure She was taking Quinidine for paroxismal tachicardia 

She had been seen alternatel' hi two excellent ophthalmologists over 
a period of lears These men were not associated Their reports are 
as follows 

“There was no swelling ot the orbit in May 1952 In l''i5 iision was 
20/20 in both eves and no tumor or swelling was present There was 
some retinal hemorrhage at that time, howei er On October 30 1956 
there was imasion of the orbit by tumor and blurring of the nasal 
margin of the nerve head with increased pressure In Apiil 1957 this 
tumor was palpable at the orbital rim nasallv above and below Her 
vision was still good so in view of the presence of the general diseases 
surgerv was not advised at that time In Januan l'^5S there was a 
massive tumoi in the supraorbital region depressing the eie Retinal 
hemorrhages were present Surgen was urged at that time’ 

In March 195S she was complaining bitterli of pressuie and discom 
fort Neurological consultation was obtained at this time and arteiio- 
grams were made The patient was boarded for intracranial surgerv but 
It was decided against due to the apparent likelihood of hopeless intra 
cranial iniolvement Her internist considered it likeli that the tumor 
was from sarcomatous degeneration of the frontal bone since sarcomas 
deielop in a significant number of cases of Paget’s disease He felt that 
removal of the tumor with the eie was justified in new of the dis 
comfort she was hanng He refeired her to a third ophthalmologist in 
Mai 1958 He aspirated the tumor found that it contained fluid and 
referred her to me At this time visual acuiti was lerv poor in the 
affected eve 

On examination a large firm tense tumor was endent in the superior 
half of the left orbit This markedli displaced the globe downward It 
was difficult to separate the eielids (see Fig 3) 

Roentgenograms showed the tumor extensiveli luiolimg a large frontal 
smus with complete erosion of the supraorbital ridge (see Fig 4) 
Lateral films made in 1956 showed the posterior table of the frontal 
sinus intact (see Fig 5 ) while recent films showed it markedly eroded 
6) Arteriograms showed moderate posterior displacement of 
the anterior cerebral arterv (see Fig 7) 

On December 4 1958 under pentothal sodium anesthesia w ith an intra- 
tracheal tube in place a fronto-ethmoid incision was made which extended 
o the outer extremitv of the eiebrow Almost immediateli a large 
mucocele was exposed which contained at least foui ounces of thick 
iquid of a Ught green color It did not appear to have been invaded bv 
^'Snificant degree The floor of the frontal sinus was 
compieteiv absent due to erosion of the cvst, and this was also true of 
ridge The posterior table of the frontal sinus was 
XII t exposing the dura over a circular area 4 cm in diameter 

he cist wall was removed, and the frontonasal duct was recon 
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tefio'i Jei ebi a?‘iufiiV" '"8 modeiale Dostei loi displacement ot m 


fiontal sinus, and we may be called m consultation on these 
cases, oui chief inteiest in them concerns the pioblem of 
diagnosis In geneial, those tumois which can be palpated in 
the fiontonasal oi medial quadiants of the orbit would tend 
to be associated with the fiontal or ethmoid sinus These 
tumois can be appioached thiough the fionto-ethmoid incision 
Tumois that he m a moie lateial position, especially if loeiit" 
genogiams of the sinuses aie negative, aie apt to be in the 
lealm of ophthalmology 

The meningioma is about the only mtiacianial tumoi that 
may invade the fiontal sinus often enough to meiit consideia- 
tion This occuiience is quite laie since they usually aiise 
moie posteiioily and seldom leach so fai foiwaid 
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CASE REPORT 


A 73 ^ ear-old vrhite ■« Oman w as first seen bi me on No\ ember 2*1 I'^oS 

She slated that four or fne jeais preMOUsU she developed a slight 
swelling over the left eve associated with periodic closure of the left 
evelid due to periodic increase in the swelling The permanent swelling 
had graduall' inci eased until the present time 

She had a histor' of moderated ad\ anced generalized Paget s disease 
moderated severe diabetes with fai advanced aasculai disease and 
arteriosclerotic and hvpertensite heart disease Tlieie was aJliistor\ of 
having had a coronari thrombosis and she had been in congestne 
failure She was taking Quinidme for parov>smal tach'cardn 

She had been seen alteinatelx hi two excellent ophthalmologists over 
a period of jears These men were not associated Their reports aie 
as follows 


‘There was no swelling of the orbit in Ma^, 1952 In l'>55 Msion was 
20/20 in both e^es and no tumor or swelling was present Theie was 
some retinal hemorrhage at that time, howeier On Octobet 30 1956 
there was invasion of the orbit bj tumor and blurring of the nasal 
margin of the nerve head with increased pressure In April 1057 This 
tumor was palpable at the orbital rim nasallv above and below Her 
vision was sull good so in view ot the presence of the geneial diseases 
surgerv was not advised at that time In Januarv 195S there was a 
massne tumor in the supraorbital legion depressing the eie Retinal 
hemorrhages were present Surgera was urged at that time’ 

In March 195S she was complaining bitterh of pressure and discom¬ 
fort Neurological consultation was obtained at this time and artei 10 - 
grams weie made The patient was boarded for intracranial suigeia but 
It was decided against due to the apparent likelihood of hopeless intra 
cranial involvement Hei inteinist considered it likeli that the tumor 
was from sarcomatous degeneration of the frontal bone since sarcomas 
detelop in a significant number of cases of Paget’s disease He felt that 
remoial of the tumor with the e\e was justified in aiew of the dis 
comfort she was having He referied her to a third ophthalmologist in 
Mai 195S He aspirated the tumor, found that it contained fluid and 
referred her to me At this time visual acuiti was lerv pooi in the 
affected eve 


On examination a large, firm tense tumor was eiident in the superior 
half of the left orbit This markedlv displaced the globe downward It 
was difficult to separate the eielids (see Fig 31 


Roentgenograms showed the tumor extensiveli involi ing a large frontal 
sinus with complete erosion of the supraorbital ridge (see Fig 4) 
Lateral films made in 1956 showed the posterior table of the frontal 
sinus mtact (see Fig 5), while recent films showed it markedlv eroded 
tsee Fig 6) Arteriograms showed moderate posterior displacement of 
the anterior cerebral arten (see Fig 7) 

195S under pentothal sodium anesthesia with an intra- 
t tube in place a fronto-ethmoid incision was made which extended 

extremitv of the evebrow Almost immediatelv a large 
was exposed which contained at least four ounces of thick 
^ “Sht green color It did not appear to haie been invaded by 
rnmniotoi ° if ®>^tficant degree The floor of the frontal sinus was 
tliB *Liit. erosion of the cvst and this was also true of 

posterior table of the frontal sinus was 
Ml nf 11,0 exposing the dura 01 er a circular area 4 cm in diameter 
cist wall was removed and the frontonasal duct was recon- 
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rig- s 


Appeaniice fi\e v eeks aftci 


operation 


stiucted A size 2G F lubbei cathetei ^vas placet! thiough the nose and 
fiontal duct into the fiontal sinus cavitj hoMevei hemorrhage ^\as so 
tioublesome that it ^^as necessai^ to remove the tube and nack the nasal 
cavity with lodofoim gauze This was lemoved m aboutTv^eek The 
postopeiative couise was uneventful except foi a moderate mental de 
piession which disappeaied in a few davs The temperaLrTdid not 
become elevated above noimal during the nine dajs sh^wL m the 
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hospital The e\e soon tended to return to a more normal positron and 
there rvas some impro\ement in vision (see Fig SI 

The pathological report w as acute and chi onic inflammation of the 
frontal sinus 

Three months after opeiation the patient de\eloped slight spelling of 
the left lower e^ elid A large cun ed suction tip n as passed into the 
sinus through the frontal duct dilating the duct sufficientlv so that the 
sn elling soon subsided Se' eral months latei she dei eloped sw elling 
but was seen bv an otolar'Tigologist neai her home nho drained the 
sinus evtcrnall' A recent report from him states that she is haMng 
no trouble non 

An attempt has been made to piesent a biid’s-eye tietv of 
tumois of the frontal sinus m an effoit to facilitate the hand¬ 
ling of patients tvith evidence of these tiimoxs 

The case histoiy of a patient tvith a laige mucocele of the 
fiontal sinus has been piesented in some detail This histoiv 
demonstrates the extieme confusion that may be associated 
with the diagnosis of tumois that aiise in the fiontal sinus 
even when observed by thoioughlv competent men in fields 
closely allied to otolarjmgologj' 

One is tempted to suppose that inadequate drainage of the 
fiontal sinus lesulting fiom the defoimitv of Paget’s disease 
was lesponsoble foi the foimation of the mucocele 
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THE WEST VIRGINIA ACADEMY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 

The piogiam of the West Vuginia Academy of Ophthal¬ 
mology and Otolai yngology has now been completed foi then 
annual meeting at the Gieenbiiei Hotel, White Sulphui 
Springs, W Va , Apiil 10-12, 1960 Guests speakeis will be 
Di Haloid G Scheie, Piofessoi of Ophthalmology, Univeisity 
of Pennsylvania School of Medicine, Philadelphia, Pa, “The 
Surgical Management of Glaucoma,” Part I and Pait II, 
Chailes E Iliff,Associate Piofessoi of Ophthalmology, John 
Hopkins Univeisity School of Medicine, Baltimoie, Md , “Adult 

Oculai Tumors”, Di Oscai T Beckei, Clinical Associate Pio¬ 
fessoi of Otolai yngology, Univeisity of Illinois School of Medi¬ 
cine, Chicago, Ill, “Plastic Suigeiy in Otolai yngology” > T)i 
Helen J Ossofsky, Assistant Professoi of Pediatiics, Geoige- 
town Univeisity, Washington, D C, “Pediatiic Oculai Tu¬ 
mois”, Dr John T Dickinson, Department of Otology, U^i' 
veisity of Pittsbuigh, Pittsbuigh, Pa, “Modem Tieatment of 
Otoscleiosis ” 

Theie is a non-membei legistration fee of $10 00 to covei 
all the social and scientific sessions Foi fuithei infoimation 
contact the secietaiy, Di A C Esposito, Fust Huntington 
National Bank Building, Huntington, W Va 
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We heie^\'ith piesent a method for the collection of laijm- 
geal stenosis pioduced bv neb foimation between the coids 


LaijTigeal stenosis as the lesult of infectious, inflanimatoiy 
leactions, such as diphtheiia, tubeiculosis, syphilis, t^■phold 
feiei, eiysipelas, and smallpox is seen only in exceedingly 
laie instances now Today tiaunia to the laiynx fiom tians- 
poitation accidents, wai wounds, suigical injuiy, and iiiadia- 
tion IS much nioie likely to be the cause of laijTigeal stenosis 
Trauma to the laiynx fioni tianspoitation accidents, ^^al 
wounds and iiiadiation usually pioduces a foim of stenosis 
with involvement of the entiie laij'iix These cases aie dealt 
with in an entiielv diffeient mannei I will stiess mainlv 
those cases of congenital web foimation oi those following 
suigical in] 111 y As a geneial lule, congenital web foimation 
mvohmg the laij-nx occuis fiom the foimation of a web 
between the vocal coids Usuallv, this web is veiy thin oi 
modelately thick, seldom is it evei ^ely dense fibious tissue 
and it mav be collected by the method to be mentioned 

Suigical in]uiy to the anteiioi commissuie is usually tlie 
lesult of 01 ei-enthusiasm on the pait of the suigeon In the 
lemoval of multiple papillomas of the vocal coid oi of tumois 
involving the anteiior commissuie, the viiginitj- of the com¬ 
missuie is violated, and theie is a law suiface invohmg both 
coids in the anteiioi third As a lesiilt of this, scai tissue 
develops with foimation of a web This web is usually 
mo eiatelj thick, but involves only the commissure itself, ex- 
en mg posteiioily on each side, depending upon the amount 
OI inju iy and law suiface pioduced bv lemoval of the giowdh 
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01 unnecessaiy tiauma to the coids, howevei, the web itself 
IS limited entiiely to the coids If this web is extiemelj^ thick 
and fibious, it must be appioached fiom an external laiyngo 
fissuie incision, with lemoval of the web and nisei tion of a 
tantalum splint, to pi event appioximation of the law suifaces 
of the coids, oi, it may be lemoved and some foim of laiyn 
geal stent mseited between the coids in the foim of a plastic 
mold, a haid lubbei mold, oi a metal mold This, howevei, 
necessitates tiacheotomy foi a peiiod of time In eithei of 
these pioceduies, an external incision is necessaiy In 
attempt to oveicome the necessity foi external suigical pio 
ceduie we have tiled seveial methods We pieseiit the latest 
piocedure This method, howevei, can be used only in those 
patients m whom the web itself is thin oi modelatelv thick, 
in a dense fibious scai it is not piactical 

The patient is suspended, using the suspension laiyngo 
scope In this waj’’, one is able to use both hands to peifoim 
the opeiation Aftei adequate exposuie of the laiynx a small 
opening is cieated as close to the anteiioi commissuie between 
the vocal coids as is feasible A small polyethylene tube, 
through which heavy black silk thiead oi silvei wiie has been 
passed, is then inseited thiough the opening cieated Tb® 
polyethylene tube and silvei wiie now extend subglotticallv 
as well as supiaglottically A Riveiden needle is intioduced 
externally in the medium line of the neck, thiough the ciicO" 
thyioid membiane into the subglottic poition of the laiynxi 
the silvei ivii e is fed into the slot of the Rivei den needle and 
the needle is then withdrawn externally bunging with it the 
silvei iviie This same pioceduie is used by inseiting the 
Riveiden needle thiough the thyio-hyoid membrane The 
position of the polyethylene tubing is caiefully checked, and 
if found to be satisfactoiy, the silvei wiies aie anchoied 
externally by appiopiiate metal buttons and lead shot The 
polyethylene tube is left in place foi a peiiod of six weeks to 
two months Thei e is no intei fei ence with i espii ation, ti ache- 
otomy IS not necessaiy and as a lule the tube is ivell toleiated 
The patient is examined at inteivals, and when epithelization 
has occuiied, the laiynx is again exposed with the aid of the 
suspension laiyngoscope The tube is giasped fiom within 
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the laiynx, the wiies aie cut externally and the tube is le- 
moved The ^^eb is still piesent and attached to both \ocal 
colds, but theie is iw\ an epithelized opening at the anteiioi 
commissuie The web is excised along the edges of the coid, 
caie being taken not to injuie the tiue coid Theie is no laii 
suiface at the anteiioi commissuie, hence, the web does not 
lecui 

We aie indebted to Justo Alonso foi fust desciibing use of 
the Riveiden needle in the inseition of an aci%lic mold in the 
laijTix for collection of stenosis and webs Since then ^^e 
have used the polyethylene tube with excellent results in a 
limited number of cases i\ith either thin or model ately thick 
Aieb formation between the cords 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

The 34th convention of the Central Illinois Society of 
Ophtlialmologj" and Otolaryngology will be held at the Illinois 
Hotel in Bloomington, Ill, on April 22nd, 23id and 24th 

Our guest speakeis are Dr John W Henderson, Rochester, 
Minn, Ophthalmology’, Dr Z Z Godlon ski, Chicago, Ill, 
OtolaijTigologj' Member participants are Di. W A Mc- 
Nichols, Dixon, Ill, Ophthalmologi’, Dr George H Woodruff, 
Joliet, Ill, Otolai 3 ’ngology 

Prof Arthur W Watteison, of the Geogiaphj' Depai’tment 
of the Illinois State Normal School, Bloomrngton, Ill, wrll be 
the speaker at the Saturdaj* evening banquet 

For further information please address Dr C L Panna- 
becker, Secretar-r^-Treasurer, 434 Jefferson Bldg, Peoria, Ill 



SEQUELAE OF TRACHEOBRONCHIAL ASPIRATION 

Cakl J Bridge, M D , 

Gaidnei, Mass 


A small senes of cases is piesented foi demonstiatioii of 
slioit and long lange pathologic changes associated with suc¬ 
tioning of the tiacheobionchial tiee thiough a tiacheotomv 
stoma 


Tiacheotomy is peifoimed if the upper lespiiatoiy tiactis 
a piimaiy souice of obstiuction, if the patient is unable to 
aid at all in lemoval of secietions and exudates, oi if suction 
wall be lequiied ovei a long peiiod of time It is obvious 
that the extent to which suction is lequiied is dependent 
upon the patient’s ability to cough When the cough leflex 
IS depiessed, the intioduction of a cathetei oi bionchoscopv 
tube aids in its stimulation, and secietions in the low'ei poi- 
tions of the lespiiatoiy tiact can be expelled, pioviding theie 
IS some ail in the alveoli distal to them 


Blind suction of the tiachea and piimaiy bionchi is thought 
to be almost as effective as diiect vision suctioning thiough a 
bionchoscope, when liquid secietions oi exudates aie involved 
Blind suctioning is also believed to be lelatively atiaumatic 
wdien done with a No 16 Fiench soft lubbei cathetei wnth a 
hole in the end and one in the side, just pioximal to the end, 
undei a negative piessuie of fiom five to ten pounds If 
less than five pounds, it is ineffective, if moie than ten 
pounds, the cathetei collapses, thus pi eventing the bionchial 
and tiacheal mucosa fiom becoming unduly tiaumatized At 
times a cuived tipped cathetei with a hole m the end has 
been used, in the belief that it aids in the lemoval of mateual 
fiom secondaiy bionchi When theie aie indications that 
blind suction is inadequate foi lemoval of mateiial fiom the 
tiacheobionchial tiee, we lesoit to diiect vision bionchoscopy 
A senes of 18 cases of poliomyelitis, fiom the Boston epi¬ 
demic of 1955, tieated at the Massachusetts Geneial Hospital, 


T.rlitoi s Note This manuscript iccei\ed 
accepted foi publication Jan 20 19G0 
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IS leviewed, and the peitinent lespiiatoiy findings aie cliaited 
on Fig 1 Appal ently in all the cases, except No 18, wheie 
death was due to chionic tiacheal and bionchial obstiuction, 
and two otheis, wheie death was due to pulmonaiy embolism, 
death was due to ciiculatoiy collapse of cential oiigin All 
the cases listed had a tiacheotomy, and they undei went mimei 
oils instances of blind suctioning with soft lubbei catlieteis, 



Pi" 2 lufcuoi 
the lumen of the 
scni tissue 


extent of cicitucial sen in Case IS shon mgr 
tiachei stiatifiecl squamous epithelium, and undciO 


as well as bionchoscopy, howevei, it is believed that the®® 
pioceduies weie quite fiequent and that the incidence of suc¬ 
tioning pioceduies was loughly piopoitional to the time spuu 
involved It is also assumed that the pathologic changes ui 
the tiacheobionchial tiee aie due piincipally to diiect tiauniu, 
but they may be contnbuted to by pulmonaiy complications of 
lespiiatoiy paialysis oi to pulmonaiy embolism wheie the 
lattei has been shown to occui 

Case No 18 on the above chait, which is of gieat inteiest m 
this study, IS leviewed bnefly 



Fi^ 3 Central portion of cicitncial scar in Case IS sho^'ln?: thick 
stratified squamous epithelium and underlMng scar tissue '\^hlch contains 
some infiammator\ cells Trachea! grlandular tissue is also seen 


all extremities She '\ias then placed m a respiiator On September 9th 
she had complete quadnplegia Tiacheotom^ vras performed On that 
da\ her temperature was 103® F 

During the next 15 da^s the patient had se\eral episodes of c\anosis, 
necessitating repeated catheter suctioning and a b^onchoscop^» the latter 
for removal of dried mucous plugs Fe-ser persisted despite multiple 
antibiotic therapy On September 20th tidal ^oIutne was ^er^ low, 100 
cc Bronchoscope revealed crusted blood narroeeing all bronchi, it 
could not be detached without producing bleeding points Tidal eol’ume 
remained low, but it could be brought to 250 cc at times bv repeated 
bronchoscope and positiee and negatiee pressure breathing Portable 
c est roentgenograms ee ere negative She became e ere disoriented at 
imes On September 24th it eras felt that she was improeing Broncho 
revealed no narroenng, but a grayish mucosa e\as seen During 
ine next month her course remained intermittentle febrile This eeas 
ought due to Staphelococcus aureus, alpha hemoletic Streptococcus 
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and Henioph'slus influenzae infection, tliese oigaiiisms haiing been cul 
tilled fiom niateiial aspiiated bi bionchoscopi 


The patient also undeiwent seieial episodes of hipotensioii and sinus 
tachicaidia Blind aspiiations and bionchoscopies i\eie still fieqiient 
On Novenibei 7th, on bronchoscopj it was noted that tiio inches below 
the tiacheotonii theie iias a concentiic naiioMiiig, i\heie the nuico''i 
i\as injected and edematous, and it bled easili On Noiemhei 19th it 
lias stated that she had been doing iiell Although paiahzed completeh 
beloM the neck, she i\as placed foi a few minutes each day on a locking 
bed On Noveinbei 22nd she developed cianosis, which lequned len 
fiequent suctioning and bag bieatliing It was stated that the bionchi 
would not admit a cathetei Tidal loliime was kept at 250 cc , howeier, 
she became uniesponsne and died ten houis latei 


as lojiow! 


The post moi tern i epoi t, in pai t, is 

The tiaclieostomi opening is located in the iippei end of the tiacliei 
and measuies 1 cm in diametei The opening is situated aboie the 
tliM'oid isthmus The pio\imal 5 cm below the tiaclieotonii oiifice i' 
uniemaikable Beginning 5 cm below the tiaclieotomi oiifice an almost 
abi upt nail owing of the lumen is noted This nan owing extends foi u 
distance of 4 5 cm down to the caiiiia The nan owed poition nieasuics 
0 “ cm in ciicumfeieiice at the naiiowest point The wall of the tiachea 
in this legion is thickened and fibiotic, with a puiplisli led discoloiation 
the mucosal suiface of the nan owed poition is coveied bi a consideiable 
ftl’tinous exudate, while the lumen is almost conipletelv oc 
eluded bi a mucoid tenacious and sometimes puiuleiit mateiial The 
bifuication is also slightli iiaiiowed foi a distance of 15 cm on each 
side, giadualh meiging mto a noimal bionchus on each side The nah 
Q thickened, and the mucosal suiface is coieied bi a fibimous 
bifuication the lumen appeals noimal 
n. l o I*® i«"”f*C‘'itions of the bionchial tiee in eithei side leiea 
rnmnfptoiv f Of mucoid and fibiinous exudate within the lumen, almost 
anT^bfmici.fni ^ ” stiuctuies This exudate extends into the bionchi 

the lungs ^ ' be expiessed easilj at the teimmal poitions ol 


tisrn e infm. ntpu ’i ^'’7® thickening of the mucosa bv dense fibious 
the emthelmm mflammatoi v cells Squamous metaplasia of 

The tiache^^^ “nd n„id vasculaiization of the tunica piopiia aie piesent 
dilatation of the rtw Penglandulai inflammatoiv i eactioii and 

bi mucinous niateiial ’ Focrof mem atmn" aTe® noted 

t^affii'^Thrmox^ar'^tlacil^'a^ « thickening is woise in the di^ 

the caitilage imp ihe lumen TonV.nrc'lluTafIXfs mimim lanfm 
matoij cells, led cells, and fibiin '-«“uiai aeons, mucub, 


The piosectoi commented that this patient died of uppei 
lespiiatoiy tiact obstiuction lesulting fiom a complication, 
piobably bxought about by fiequent bionchoscopic examina- 
tion and chionic infection The cicitncial contiaction pio- 
duced fuithei difficuty in the aspiiation of mucus, initiating 
a vicious cycle Chi onic n i itation fui ther down the bi onchial 
tiee has appaiently pioduced bionchiohtis with subsequent 
oiganization of the exudate This piocess was appaientlv 
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not diffuse, so that it could not ha\e contiibuted significantlv 
to the obstiuction 


ANATOMIC diagnoses 
Poliomyelitis, spinal 

Tiacheitis and bionchitis chiomc \\ith tiacheobionchial 
stenosis and obstiuction 

Bionchiolitis fibiosa obliteians, focal 
Bionchopneumonia, mild 
Pulmonaiv atelectasis supeificial. bilateial 
Pulmonaiv eniphisema, focal mild 
Phlebothiombosis old. light femoial leiii 
Hydiotlioiax, left (50 ml ) 

Cortical atiophv adienal secondaii to hvdiocoitisone thei- 
apj- 

Focal neciosis of livei, old mth bile pigmentation of 
Kupffei Cells (Thoiazine theiapi) 

Opeiation Appendectomy, ten leais 

Caesaiean sections, thiee-and-a-lialf and tiio yeais 

Tiacheostomy two-and-a-half months 

Of those patients who sunned seieie poliomyelitis it is 
not known that piolonged suction tliiougli a tiacheotoniy 
caused any peimanent disabilitj associated with injuiv to 
the ti'acheobronchial tiee 

A six-yeai-old boy, a polionn elitis patient had a tiacheot- 
omv tube in place foi 114 dajs Dining tlie five months aftei 
closuie of the tiacheotoniy wound, he attained, gi-aduallv, a 
neailv normal existence foi a peison of his age including 
participation in competitne games, howevei, he died at home 
leiy suddenly, piesumably because of aspiiatioii of a pea, due 
to weak tin oat muscles Unfoi tunately a post mortem ex¬ 
amination was not peifoimed 
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and Hemophylus influenzae infection, these oiganisms having been cul 
tilled fiom mateiial aspiiated by bionchoscopj 


The patient also iindeiiient seveial episodes of hypotension and sinus 
tachjcaidia Blind aspiiations and bionchoscopies weie still frequent 
On Novembei 7th, on bronchoscopy it ivas noted that two inches beloir 
the tiacheotomi theie was a concentiic nairowing, wheie the mucosa 
was injected and edematous, and it bled easilj On Novembei 19tli it 
was stated that she had been doing well Although paiahzed completeh 
below the neck, she was placed foi a few minutes each day on a locking 
bed On Novembei 22nd she developed cyanosis, which lequiied len 
fiequent suctioning and bag bieathing It was stated that the hmiicbi 
would not admit a cathetei Tidal volume was kept at 250 cc , howeier, 
she became uniesponsive and died ten houis latei 


as lojiows 


The post moi tern lepoit, in pait, is 

The tiacheostomj opening is located in the uppei end of the tiachea 
and measuies 1 cm in diametei The opening is situated aboie tlw 
thjioid isthmus The pioMmal 5 cm below the tiacheotomy oiihce's 
uniemaikable Beginning 5 cm below the tiacheotomv oiifice an almost 
abiupt naiiow'ing of the lumen is noted This nan owing extends foi a 
distance of 4 5 cm down to the canna The nairowed poition measuies 
0 o cm in ciicumfeieiice at the nai lowest point The wall of the tiachea 
in this legion is thickened and fibiotic, with a puiplish led discoloiation 
The mucosal suiface of the naiiow'ed poition is coveied by a consideiable 
amount of fibnnous exudate, while the lumen is almost conipletelv oc 
eluded bj a mucoid tenacious and sometimes pui ulent matei lal The 
bifui cation is also slightlj nai rowed foi a distance of 1 5 cm on each 
meiging into a noimal bronchus on each side The wa" 
and the mucosal suiface is coveied bv a fibrinous 
1 5 cm from the bifuication the lumen appeals noima! 
howevei, all the lamifications of the bronchial tiee in eithei side leical 
nt mucoid and fibnnous exudate within the lumen, almost 
filling these stiuctuies This exudate extends into the bionchi 
the lun^ ^ expiessed easily at the terminal poitions of 


tismie thickening of the mucosa by dense fibions 

the emthehiim mflammatoiy cells Squamous metaplasia of 

The ti acheT of the tunica piopiia aie piesei t 

dilatit on of'the'm.lt Peiiglandulai mflammatoiy leaction and 

muc^Mus mnte. ,^7®’ % themselves, and aie fil ed 

bj mucinous mateiial Foci of ulceiation covered bv fibrin aie noted 
on the epithelial suiface The mnroqoi imiiu 

thTii ,n the n, * t mucosaj thickening is worse in the oisiti* 

thrcaTtilaleTin^r TiVe'^i '®''^ sometimes extends bevond 

ma^on 'eS VeTcelS'anrnbnn"''"^ 


The piosectoi commented that this patient died of uppei 
lespiiatoiy tiact obstiuction lesulting fiom a complication, 
piobably biought about by fiequent bionchoscopic examina¬ 
tion and chionic infection The cicitncial contiaction pio- 
duced fuithei difficuty in the aspuation of mucus, initiating 
a vicious cycle Chi onic in itation fui thei down the bi onchial 
tiee has appaiently pioduced bionchiolitis with subsequent 
oiganization of the exudate This piocess was appaiently 
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Nu>on T G, Peduo H K and Bowh.*; "SV F Use of Tiacheotonn 
in Association i\ith Aititicial and Controlled Respiration AticsiUt'-tol 
IS 77 ST Jan-Feb, 1957 

IfLU R TraclieobroncUial Aspiration as a Bedside Piocedure In 
dications and Limitations Amu Jotu of Mid Sci 222 66-72, 1''51 

Zi tK D Technic of Tiacheo Bionchial Toilet in the Conscious Patient 
Attaisihista 6 22b 230, 

Gaidnei State Hospital 


THE GOULD AWARD 

The International Committee foi the Gould Aivaid an¬ 
nounces the selection of the lecipient foi the yeai 1959—Pio- 
fessoi Joel J Piessman, M D, Unneisitv of Califoraia at 
Los Angeles, foi his anatomic and ladio-isotope studies of 
laiyngeal compaitments 

The Gould Awaid is piesented annually foi basic leseaich 
in laiyngology to encouiage and leiiaid fundamental in¬ 
vestigations in this field The International Committee foi 
the Gould Atvaid foi the veai 1960 includes Sii Victoi 
Negus, London, England, Piofessoi Cotoji Satta, MD 
Tokyo, Japan, Piofessoi Di Luzius Ruedi, Zuiich, SiMtzer- 
land, and Hans von Leden, M D , Medical Diiectoi, The Wil¬ 
liam and Haiiiet Gould Foundation, 30 Noith Michigan Av¬ 
enue, Clncago 2, HI, U S A 

The Gould Aivaid consists of a plaque and an honoiaiiiim 
of S300 00 
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DISCUSSION 

It should bo emphasized that the last case on the cliait is 
the only one which showed scai tissue giossly 

It IS also notewoi thy that in sevei al cases at iieci opsy, little 
niateiial was found in the an passages, this fact attesting to 
the effectiveness of suctioning pioceduies Undef diiect 
visualization, thiough tiacheal windows, in five fiesli cada\ 
eis, cathetei suctioning was done undei the usual piessuies 
The ability of the cathetei to lemove all visible mateiial in 
the vicinity was sti iking, and it was noted also that the 
mucosa of the an passages was not diawn into the holes of the 
cathetei 


SUMMARY AND CONCLUSIONS 

1 Suctioning pioceduies in the tiacheobionchial tiee cause 
acute and chionic inflammatoiy leactions m the tiachea ann 
piimaiy bionchi, as seen in a senes of 16 of 18 fatal polio 
myelitis cases 

2 The degiee of tiaumatic effect of suctioning does not 
seem to be cleaily diiectly piopoitional to the length of time 
ovei which fiequently peifoimed suctioning is earned out 

3 One fatality in this senes can be attnbuted to the me¬ 
chanical effect of fiequeiit suctioning ovei a veiy long peiiod 
of time, a cicatncial tiacheal scai 

4 In lehabiliated poliomyelitis cases, theie is no comnionh 
known moibidity due to piolonged suctioning of the tiacheo- 
bionchial tiee 
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01 aqueous Dionosil- (50 pei cent piopyliodone, n-piopyl estei 
of 3 5 cluodo-4-pyi idone-n-acetic acid, Glaxco Laboiatones 
Ltd ) Negative piessuie m the tjmpanum is cieated by 
di awing the air fiom it vith a Biuenmg Zeiss pneumatic 
otoscope, the speculum of vhich fits an tight into the ex¬ 
ternal auditoiy canal An diawn fiom the tympanum bubbles 
thiough the fluid in the external auditoiy canal The pio- 
ceduie is continued until bubbles cease to appeal The fluid 
m the external auditoiy canal luns into the middle eai because 



Fig^ 1 


of the negative piessuie A cotton plug is mseited into the 
canal Roentgenogiaphy is earned out immediately, in the 
positions commonij' used foi tempoial bone study These 
include the Law position with the tube tilted 15 and 35 de- 
giees, the submento-vertex and the Towne positions, the last 
named made in steieo 


STATISTICS 

Ten patients were studied The ages langed fiom five to 
68 yeais Three persons weie white, seven colored, six weie 
male, foui female Some middle eais weie fiee of discharge 
A the time of examination, whereas others revealed varying 
egiees of mucosal disease and ossicular destruction Two 



TEMPOROGRAM 


Lester A Brown, M D , 
and 

David T Smiley, M D , 
(By Invitation), 

Atlanta, Ga 


Tympanotubal lavage is used in the conseivative tieatment 
of middle eai infections especially when the tympanic mem 
biane peifoiation is cential Medications used include bioad 
spectium antibiotics, steioid piepaiations and othei medica¬ 
ments 111 powdei, liquid and semi-solid states 

In 01 del to deteimine to what extent the medication was 
leaching the middle eai and connecting aieas, seveial patients 
weie studied ladiogiaphically aftei using a ladiopaque dye 
foi tympanotubal lavage 


SELECTION OF CASES 

The patients selected had peifoiations ol the tympanic 
membianes, but othei wise weie selected at landom with two 
exceptions a wheie theie had been no auial dischaige foi a 
long peiiod of time, and b young childien whose lack of co- 
opeiation pi evented obtaining satisfactoiy X-iay films 


TECHNIQUE 

The external auditoiy canal is caiefully cleansed The 
patient is instiucted to lean his head towaid the shouldei 
opposite the involved side, and to incline the body likewise 
until the veitical axis of the head is neaily horizontal The 
face is tinned upwaid and the head tilted backwaid The 
uppei exteinal auditoiy canal is half filled with Lipiodol® 
(iodized oil 28 pei cent iodine, Andie Gueibetand Company)) 


'Read 
gfologrical 
15 I'lGO 


it the meeting: of the Soiithein Secti 
Rhinolofrical and OtolOrfical Socletj 


on of the American Lar^n- 
Ine New Oi leans La 
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2 The location of the peifoiation 

3 The piesence and extent of cholesteatoma oi gianulation 
tissue 

4 The time spent in peifoiming the piocediue 

5 The position of the patient’s head dining the instillation 



No indication of lesidual dye was seen in the loentgeno- 
giams of thiee patients, iihich weie lepeated ten davs aftei 
the oiiginal instillation 


REVIEW OF LITERATURE 

Dye contiast loentgenogiaphy of the an spaces of the 
ynipoial bone is not biand new In 1928 Riittin" was able to 
emonstiate tlie attic and mastoid anti urn using 40 pei cent 
o opin as contiast media The following yeai, in this coun- 
rll published his findings He had been using 

^ tieatment of cliionic middle ear disease and 

that the dye was useful as a diagnostic aid 
outlining soft tissue masses Ungei,=* in New Yoik, em- 
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eais contained cholesteatoma, clinically Two peifoiations 
weie of the attic type, the otheis ceiitial Tlie quantity of dye 
lequiied in each case was piopoitional to the extent of mas 
toid pneumatization and aveiaged 1 6 cc The time lequued 
foi satisfactoiy instillation langed fiom two minutes to eight 
minutes Thei e was no diffei ence between the oily (Lipiodol) 
and aqueous (Dionosil) contrast media in ease of instillation 
01 ability to fill the an spaces, if the Dionosil was diluted 
by adding 3 cc of watei to the 20 cc vial Table I shows the 
distiibution of the dye 


TABLE I 


T\pe of No of 
Peifoigtion Cases 

Cential 8 

Attic 2 


T> inpuuim n 

S 

2 


D\ e riesent 


pitMnpamim CiistTch Tube Anti 



’'Poui otheis i\eio 'icellulai 
rOiie othei tias 'icellul ii 


COMMENT 

Scatteied incomplete mastoid filling occuiied in the fust 
case, piesumably because of insufficient time spent ni the 
piocediue, and an unusually long delay in obtaining the 3 ^.-iav 
films, however, when the piocediue was coiiectly peifouned, 
theie was faiily complete filling of the mastoid cells wuth the 
dye, whethei the cells weie many oi few 

In each case wheie the peifoiation involved Shiapnells 
membiane, and theie was cholesteatoma piesent, the mastoid 
piocess filled pooily 

The puipose of the study oiigmally was to deteimiue to 
what extent the medication leached the diseased aieas ft 
becomes obvious that theie aie lamifications Foi example, 
this pioceduie may be valuable in detei mining to what extent 
gianulation oi othei soft tissue fills the aeiated cavities of 
the tempoial bone 

It would seem that the factois influencing the effectiveness 
of tympanotubal lavage include 

1 The size of the peifoiation 
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BROWN & SMILEY TEMPOROGRAM 


ployed the technique of tympanotubal lavage to diffeienhate 
between pneumatic and cancellous bone, noting that the dye 
filled the foimei but not the lattei He used living subjects 
and cadavei specimens In 1951 Faccini^ in Italy, demon 
stiated loentgenogiaphically the noimal anatomy of the mid 
die eai and adnexa by instilling Jochnon B thiough a Bus 
tachian cathetei and the auditoiy tube Shoitly theieaftei, 
Papshitskii,® in Russia, demonstiated cholesteatoma 
of iodine, baiium, and bismuth compounds injected thiough 
an attic cannula Hungaiy was lepiesented in an aiticlehv 
BoIIobas" in which he lepoited filling of the middle eai system 
with contiast media 


SUMMARY 

1 It is possible to apply medication diiectly to the dis 
eased aieas of the aeiated paits of the tempoial bone thiougi 
a peifoiation in the tympanic membiane 

2 It IS possible to demonstiate the distiibution of ladio 
paque dye by loentgenogiaphy 

S The piesence of filling defects may become diagnosticalh 
significant 


REFERENCES 


1 Rx.TTI:^, E Daistellung des AttikAntiums in Rontgenbild durcli 
Jodipinfullung Acta Otolatyiigol, 12 198 211, 1928 

2 Mvndelbw-m, jM J Diagnostic and Theiapeutic Value of Iodized 
Oil in Chionic Pui ulent Otitis Media and Chronic Mastoiditis PN 
liminaiy Repoit The Lmungoscope, 39 156 170, Maicli, 1929 

^ Contiast Roentgenogiaplij of the Pneumatic Cells of 

the Temporal Bone Amei Jotti Roentgenol, 54 384 388 Oct, 191^ 


yisualizzazione con Mezzi di Conti asto Opaclu della 
Tuba Auditiva e dene Ca^ ltd dell Oiecchio Medio nell’uomo Radiol Jlei - 
Tor, 3/ 11 908 916, fsov 1951 


5 pvpsHiTSKii, lu A Piimenenie Kontrastnykyh Veshchestv pu 
ir6”^4f4?^N0'r.DeT’®1954”“ Visochnjkh Kostei Vest Otounolanjgol 


6 Bollobvs, B 
Kontrastmitteln 


‘J®s,^I»ttelohrhohlensystems mit Rontgen 
Foitscli Rontgenstrahl, 83 3 323 329 , Sept, 1955 



IN MEMORIAM 


developmental anomalies of the eai with oi without associa¬ 
tion with facial-cianial and skeletal malfoimatioiis, and on 
etiologies of foinis of deafness Many of these studies have 
enduiing significance 

Piofessoi Nagei founded a histopathological laboiatoiy 
which now houses a unique collection of tempoial bone pathol¬ 
ogy' Visitois fioni the entiie woild iieie welcomed heie, and 
in this laboiatoiy many scientists weie intioduced to the 
moibid anatomy of the eai A laige numbei of them made 
impoitant contiibutions duiing then stay in Zuiich oi latei 
as Diiectois oi Depaitments in the United States and else- 
wheie This international exchange of ideas and close team 
woik on scientific pioblems of mutual inteiest staxted manv 
wondeiful fiiendships, cieated close bonds between Zuiich and 
many centeis of the Anglo-Saxon woild and in its own way 
contiibuted much to the lesumption of fiiendly coopeiations 
aftei the disiuptue effects of two woild wais 

Following the tiadition of his masteis, Bezold and Sieben- 
mann, Felix R Nagei cieated his own well-known school of 
otolaiyngologj' which pioduced excellent chan men of depait¬ 
ments, teacheis, scientists and numeious outstanding special¬ 
ists tluoughout his countiy, and elsewheie 

At the time of the 25th anniveisaiy of his clinic and also 
on his 70th biithday, pupils, colleagues, and fi lends thiough- 
out the otolaijTigic woild honored Piofessoi Nager with a 
Festschiift of Scientific papeis 

His eaily lecognition of the impoitant scientific activity in 
the New Woild piomoted his journey to Ameiica in the mid- 
twenties and his letuin visit in 1937 He often said that 
these tnps added much to the knowledge of the visitoi They 
gave him some of his deaiest fi lends and bi ought him a 
sinceie admnation foi Ameiican otolaiyngology 

He was elected to numeious honoraiy membeiships In the 
nited States he was an Honoraiy Member of the Ameiican 
cademy of Ophthalmologj’^ and Otolaiyngologj' (1925), of 
the Ameiican Otological Society, Inc (1937), of the Ameiican 
aijTigological Society (1937) and of the Harvey Society of 
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Felix Robert Nagei Avas born on Decembei 9, ISlb m 
Lucerne, Switzeiland His fathei, Di Gustav Nagei, Avas a 
well-known Otolaiyngologist, devoted to the welfaie and le- 
habilitation of the haid of healing Felix R Nagei attended 
the public schools in that city and latei went to the Univei 
sities of Basle, Geneva, Heidelbeig and Zuiich, wheiehevas 
given his Medical Doctor degiee in 1904 

He began his post-giaduate training in Pathology, as an 
assistant to Piofessoi P Einst in Zuiich Subsequently, lie 
woiked Avith Hofiat Professor Fiedeiick Bezold in Muiiicli 
and fiom 1904-1906 with Piofessoi Fiedeiick Siebenmann in 
Basle, the "foundei” of Otolaiyngologj’’ in Switzeiland 

He began piivate piactice in Zuiich and in 1908 staited 
a peisonally conducted clinic in the evenings foi indigent 
patients In 1915 he became Piofessoi of Otolaiyngologi 
and m 1919 was appointed Diiectoi and Chanman of the 
newly cieated independent Eai, Nose and Thioat Clinic and 
Eai, Nose and Thioat Out Patient Depaitment of the Zuiich 
Univeisity School of Medicine Until then. Ear, Nose and 
ihi oat Depaitments in Switzeiland existed only m Basle, 
Beine and Lausanne Piom 1940-1942 he ivas Dean of the 
Medical School, and m 1948 he was letued as Bmeiitus 
Piofessoi 


fi ®^®ssoi Nagei made gi eat and extensive conti ibutions to 
tne iiteratuie of otolai yngology Almost 200 scientific papeis, 
m seveial languages, bear evidence of his piofound mteiest 
m eveiy asp^t of otolai yngology and in eveiy pioblem that 
ai ose during his clinical activity Many articles ai e concei ned 
wi h c inical and anatomical pathology of the nose, paianasal 

and 'S; laxynx! tiachea, bionchial tiee 

and the esophagus His suigical mteiests weie manifold, 
thus he became a pioneei and expert m the paianasal appioach 
to intiasellai tumois of the hypophysis, and bionchoesopha- 
gology and laryngeal smgery weie gieatly developed His 
piincipa mterest however, was the moibid anatomy of the 
tempoial ne Numeious aie the monogiaphic publications 
on bone diseases involving the otic capsule, on mflammatoiy 
disease, specific and non-specific, as they affect the eai, on 



ROYAL SOCIETY OF MEDICINE 


The Sections of Laiyngology and Otologv of the Roval So¬ 
ciety of ^ledicine, London, y ill be meeting on Mav 6 and July 
14-16, 1960 The progiams folloiy 


May 6 Meeting 

Otology 10 A M —Discussion on the Effects of Noise Upon 
Healing 

Di A Gloiig, Los Angeles, Calif 

Laiyngology 2 30 PM—“Djsphagia in Adults (non-nialig- 
nant), Its Diagnosis and Management ” 

]\Ii H D Blown Kelly 

“Management of Chemical Bums of the Oesophagus ” 
Piofessoi Tiuls Leegaaid (Oslo) 

Ml Noimaii Baiiett y ill open the discussion 


July Meeting 


The Sections w ill hold a combined meeting at Oxfoid and the 
piogiam follows 

I5th, 9 30 AM—“The Innei\ation of the Innei Eai ” 
Piofessoi Aislan (Padua) 

Also papeis by membeis of the Otological Reseaich Unit, 
Medical Reseaich Council, Queen Sqiiaie, London 
2 30 PM—Visit to Depaitment of Plastic Suigeiy, 
Chill chill Hospital 

16th, 9 30 AM—The Management of Fiontal Sinusitis and 
its Complications ” 

Ml Desmond Daiyes 


The Radiogiaphy of the Lowei Lateial Food Channels ” 
Di F H Kemp and Di C M Aidian 

Membeis of the Ameiican Laijngological Association, the 
Tiiological Society and the Ameiican Otological 
ciety who y ill be in England at these times will be welcome 
F p p ^ to come they should y nte to E H Miles Foxen, 

F P r c ’ oLaiyngology, Chailes Cledhill, M B E . 
R C b , Secietaiy foi Otologj- 
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New Yolk (1925) In 1939 he deliveied the Su Feli\ Semon 
Lectuie at the Univeisity of London He became an Honoian 
membei of the Otological and Laiyngological sections of the 
Royal Society and of the Royal Society of Medicine In 1949 
he was elected an Honoiaiy Fellow of the Royal College of 
Siugeons of England He was one of the foundeis of the 
Collegium Oto-Rlnno-Lai yngologicum 

On Apiil 15, 1948, Piofessoi Nagei letued as chanmanof 
the depaitment Aftei letiiement, he continued a limited 
piivate piactice, and devoted much time to the social and 
peisonal welfaie of the haid of heaiing and to his leseaici 
A piogiessive illness finally wiested his beloved activities 
from his hands 

His last addiess to the students and faculty was at the end 
of his 79th semestei and had the title “Aftei Foitv Yeais 
In this addless he cast a letiospective glance at the develop 
ment of oui specialty and he outlined the pioblems that w 
challenge otolai yngology m the futuie In a philosophical 
mannei he discussed dignity, vntues and ethics of the phvsi 
Clan and leveals his peisonal philosophy oi way of life 
coming medical geneiation fiom which he is depaiting His 
valedictoiy addiess will always be lemembeied by those wio 
weie in the audience 

Piofessoi Nagei died at home on Septembei 7, 195^> 
his 82nd yeai He is suivived by his widow, the foimei Emih 
Remhait, by thiee daughteis and thiee sons 



PROGRAM OF SEC ON LAR\NGOL , OTOL AND RHINOL 3o7 


Exteinal Otitis Specific Theiapy Based on Accuiate Diag¬ 
nosis 

Edley H Jones, Vicksbuig, Miss 

Addiess of Guest of Honoi 

Louis H Cleif, St Peteisbuig 2, Fla 

Nasal Tip Suigeiy 

Sam H Sandeis, Memphis 4, Tenn 

Addiess of Section Chau man 

Paul H Hohngei, Chicago 11, Ill 

Pioblems and Complications in Head and Neck Suigeiv 

Geoige A Sisson, Syiacuse 10, NY, and Noiman E 
Johnson 

The Long-Teim Caie of the Laiyngectomized Patient 

Geoige F Reed, Massachusetts Eye and Eai Infiimaiy, 
Boston, Mass 


Friday, June 17, 1960 

Cystadenoma of the Paiotid and of the Lai>Tix 

Aithur J Kuhn, Hammond, Ind 

Effect of Piemaiin on the Giound Substance 

Mauiice Schiff, Capt (MC) USN, U S Naval Hospital, 
Oak Knoll, Calif 

Ceivico-Facial Congenital Anomalies 

Richaxd T Faiiioi, Faiiioi Clinic, Tampa 6, Fla 

Incidence of Healing Impaiiment in a Medical Centex Popula¬ 
tion 

Edmund P Foivlei, Ji , M D , and Thomas H Fay, Ph D , 
New Yoik 32, N Y 

Otometiic Opeiations 

Geoige D Albeis, Giand Rapids 3, Mich 


PROGRAM FOR AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY, OTOLOGY AND 
RHINOLOGY, 109th ANNUAL MEETING 

June 15-17, 1960, Miami Beach, Fla 


Wednesday, June 15, 1960 

Joint Session of the Section on Laiyngology, Otology and 

iinology, Section on the Diseases of the Chest, and Section 
on Radiology 


1 Panel Discussion on Tumois of the Tiachea and Bioiiclii 
Model atoi Di Paul H Holingei, Chicago 11, Ill 
Endoscopist Di Heibeit W Schmidt, Rochestei, Mum 

Radiologists Di Baiton R Young, Philadelphia, Pa, 

Di Wendell G Scott, St Louis, Mo 
Suigeons Di Robeit J Jensik, Chicago 4, Ill , 

Dr Robeit W Jamphs, Palo Alto, Calif 


2 Panel on Disseminated Diseases of the Chest 

Model atoi Di Haiold O Peteison, Minneapolis, Minn 

Inteinist Di James A Wiei, Denvei, Colo 

Chest Physician Di David Radnei, Chicago, Ill 

Endoscopist Di Waltei H Maloney, Cleveland 6, 0 

Radiologists Di Eugene F Van Epps, Iowa City, la , 

1 C yde A Stevenson, Spokane, Wash 

Suigeons d Donald L Paulson, Dallas. Tex , 

Tuttle, Detioit, Mich 
Thursday, June 16, i960 

Audiology Its Piogiess and Pioblems 

Kenneth 0 Johnson, PhD 

can Speech and Heanng aI^ocSiou W 

(By Invitation) Washington 6 , D C, 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erling W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executiie Secretary Dr tVilliam L Benedict, Mayo Clinic, Rochester, 
Minn 

Meeting Palmer House, Chicago, 111, October, 1960 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Carew Tower Cincinnati, O 
President-Elect Dr D C Samuel Pruzansk^, D D S , S40 So Wood St, 
Chicago, Ill 

Secretarv-Treasurer Dr Spriestersbach, Ph D, Department of Oto 
larvngologi, Universitv Hospital Iowa Clt^, la 
Meeting Palace Hotel, Demer, Colo, Ma^ 12 14, 1960 

AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople, 1100 E Genesee Dr Syracuse 10, N Y 
Secretary Dr Dean M Lierle, CniiersiH Hospital Iowa Citi, la 
Meeting Palmer House Chicago, Ill, October, 1960 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

President Dr Verling K Hart 107 W 7th St, Charlotte, N C 
Vice President Dr Daniel C Baker, Jr, 903 Park A\e , New York, N Y 
Secretarv Dr F Johnson Putney, 1712 Locust St, Philadelphia 3, Pa 
Treasurer Dr Charles M Norris 3401 Broad St, Philadelphia Pa 
Meeting Deauville Hotel, Miami Beach, Fla, March 1516, 1960 (After¬ 
noons only) 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr W J McNallv, Montreal, Canada 
Secretary Dr Lyman G Richards, Welleslev Hills, Mass 
Hr Francis E LeJeune, NeAV Orleans, La 
Editor, Historian and Librarian Dr Edwin N Broyles, Baltimore, Md 
Meeting Deauville Hotel Miami Beach, Fla, March 18 19, 1960 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 


Theo E Walsh, 640 So Kingshighway, St Louis 10, Mo 
esident Elect Dr Fletcher D Woodw ard 400 Locust Ave , Charlottes 
vine, Va 

Sewetery Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester 7, 


^ ^ 121 Unnersity PI, Pittsburgh, Pa 

•annual Meeting Deauville Hotel, Miami Beach, Fla , March 13-19, 1960 
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Five Yeai Results of Stapes Mobilization and Cuiient Results 
with Vein Plug Stapedeoplasty 

C M Kos, Univeisity Hospitals, Iowa City, la 
Fenestiation of the Oval Window 

John J Shea, Jr, Memphis 4, Tenn 
Use of Eai Canal Skin in Myiingoplasty 
William F House, Los Angeles 57, Calif 
Pioblems with Tympanoplasty 

Edwaid C Biandow, Jr, Albany 10, N Y 


PAN-PACIFIC SURGICAL ASSOCIATION 
Eighth Congress 

Honolulu, Hawaii, September 27-October 5, I960 

The Eighth Congiess of the Pan-Pacific Suigical Associa¬ 
tion will be held m Honolulu, Hawaii, September 27 thiougi' 
October 5 in 1960 

All members of the piofession aie eligible to legistei and 
aie uiged to make arrangements as soon as possible if theV 
Wish to be assuied of adequate facilities because of linutcQ 
space 

An outstanding scientific piogiam by leading surgeons piom- 
ises to be of inteiest to all doctois Ten suigical specialty 
sections aie to be held simultaneously 

Fuither information and biochuies may be obtained by 
wilting to Dr F J Pinkerton, Diiectoi General of the Pan- 
Pacific Suigical Association, Suite 230 Alexander Young 
Building, Honolulu 13, Hawaii 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 


President Dr Alberto Gallo 
First Secretarj Dr Alfredo Martinelli 
Second Secretarv Dr Guedes de Melo Xeto 
Librarian Treasurer Dr L de Souza Queiroz 

Editors for the Archives of the Societv Dr Antonio de Almeida Dr 
Gabriel Porto, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo 15 Calle Onente No 5 
First Vice-Presidente Dr Hector Cruz 3a A^ enida Sur Xo 72 
Second Vice-Presidente Dr Jos6 Luis Escamilla, 5a Calle Poniente 
Xo 4S 

Secretano-Tesorero Dr Horace Polanco IS Calle Poniente Xo 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice-Presidente Dr Luis Sune Medan 

Secretario Dr Jorge Perello. 319 Proienza, Barcelona 

Vice-Secretario Dr A Pinart 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch 1039 Xo Caliert St Baltimoie Md 
Secretarv-Treasurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice-Presidente Dr A P Belou 
Secretano Dr S A Aranz 
Pro-Secretano Dr J M Tato 
Tesorero Dr F Games 
Pro-Tesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Gordon H Francis, 925 W Georgia St, Vancouier B C 
Secretary Dr Donald M MacRae, 324 Sprmg Garden Road, Halifax 
Nova ScoUa 

Jasper Park Lodge Jasper Xational Park Alberta June 10-12 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G E Hartenbower, 203 X Mam St Bloomington Ill 
President-Elect Dr Edgar T Blair Springfield III 
^ce-President Dr G LeRov Porter Drbana Ill 
^legate at Large Dr S G Baldwin Dannlle Bl 
becretarv Treasurer Dr C L Pannabecker Peoria HI 



340 


DIRECTORY OP OTOLARYNGOLOGIC SOCIETIES 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chaiiman Dr Paul H Holingei, Chicago, Ill 
Vice Chairman Dr Laiiience R Boies, Minneapolis, Minn 
Secretary Di Walter E Heck, San Francisco, Calif 
Repiesentative to Scientific Exhibit Dr Waltei H Maloney, Clei eland, 
Ohio 

Section Delegate Di Gordon F Harkness, Davenpoit, la 
Alternate Delegate Dr Dean M Lieile, Iowa City, la 
Meeting Miami Beach, Fla , June 13 17, 1960 


AMERICAN OTOLOGICAL SOCIETY, INC 
Piesident Di R C Maitin, 384 Post St, San Fiancisco 8, Calif 

Secietaij Di Lanience R Boies, Umveisity Hospitals, Minneapolis IL 

Minn 

Meeting Deauville Hotel, Miami Beach, Fla, Maich 13 14, 1960 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 


Piesident 

Dr 

Vice Piesident 

burgh. Pa 


Secretary 

Dr 

Tieasurei 

Di 

Piesident 

Dr 

Secretary 

Dr 

Oie 



AMERICAN RHINOLOGIC SOCIETY 


Annual Clinical Session Chicago, Ill (Definite time and place to be 
announced later) 

Annual Meeting October 1, 1960, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

Piesident Di John J Conlej, New Yoik, N Y 
Vice Piesident Di Joseph H Oguia, St Louis, Mo 
Tieasuiei Di F Johnson Putnej, Philadelphia, Pa 
Secietaij Di Geoige A Sisson, Syiacuse, N Y 
Annual Meeting Palniei House, Chicago Ill, Octobei 1, 1900 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

Piesident Di Oscai J Becker, Chicago, Ill 

Vice President Di Sam H Sanders, Memphis, Tenn 

Treasuiei Di Joseph C Miceli, Biooklyn, N Y 

Secretaij Di Samuel M Bloom, 123 E 83id St, Nev YoiK 28, N 1 

Meeting Chicago, III, October, 1960 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Piesident Di Walter E Owen, Peoiia, Ill 
President Elect Dr Leland H Piewitt. Ottumwa, la 
Vice President Di D A Skinner New ark, O 

Secretary-Treasurer Dr Daniel S DeStio, 121 S Highland Ave, P)h® 
burgh 6, Pa 

Annual Meeting Palmer House Chicago Ill. Octobei 8, 1960 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr IKno 

Secretaiy 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Kathgeber 
Vice-President Dr William Skokan 
Secretarv Treasurer Dr Paul Rockn ell 

GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice-President Dr Joseph Freeman 
Secretarv Treasurer Dr H Carlton How ard 

Meeting Quarterlv in March, Mav October and December on the second 
Thursdav of the month, 6 30 P M at the McAllister Hotel Miami, Fla 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono Tokjo Japan 

Secretarv Dr Chevalier L Jackson 3401 X Broad St, Philadelphia 40 
Pa USA 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President Elect Dr Dick H Underwood 

Secretarv Dr James T Robison 4620 J C Xichols Parkiiav, Kansas 
Citv Mo 

Meeting Third Thursday of Xoi ember January, Februari and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretarv-Treasurer Dr Wendell C Ira me 
Chairman of Ophthalmologv Section Dr Carroll A McCov 
Secretary of Ophthalmologv Section Dr Philip D Shanedling 
Chairman of Otolaryngologi Section Dr Robert W Godvrin 
Secretary of Otolaryngology Section Dr Francis O X Morns 
Place Los Angeles County Medical Association Bldg 1925 Wilshire 
Blvd , Los Angeles Cahf 

Time 6 30 P M last Monday of each month from September to June 
mclusive Otolarvngologv Section 6 30 first Thursday of each month 
from September to June inclusive—Ophthalmologv Section 


President 

Secretarv 

Meeting 


LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

Lucian 1\ Alexander 921 Canal St Xew Orleans La 
Dr Edlev H Jones 1301 'W’ashington St Vicksburg Miss 
Edgeuater Gulf Hotel Edgewater Park Miss April S9 i960 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George Woodruff, Woodruff Clinic, Joliet, Ill 
Vice President Dr Linden Wallnei, 122 So Michigan, Chicago, Ill 

Secietary-Tieasuiei Di Robert Lewy, 25 East Washington St, Chicago 

2. Ill 

Meeting First Monday of each month, October thiough May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Eniique Gnimvald S 
Vice-Pi esident Dr Agustin Estaitus 
Secretary Dr Marcos Chaimovich S 

Treasuiei Dr Benjamin Kapkan K 

Director Dr Alberto Basteirica A 

COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 

Vice Pi esident Dr James Rigg, Grand Junction, Colo 

Secietaiy Dr Will P Pirkey, Denvei, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

Pi esident Dr John E Aithur 

Secietary Dr M L Battles ^ 

Meetings First Monday of October thiough May, Univeisity w ■ 
Columbus, O 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edwaid A Newell 
Vice Pi esident Dr Thomas M McCroiy 

Secietaiy Treasurer Di James L Balduin, 1627 Medical Arts nioe 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretaiy of the Interior Piof Dr Atilio Viale del Caiiil 
Secietaiy of the Exterior Di Aldo G Remoiino 
Secretaiy Treasury Pi of Dr Antonio Carrascosa 
Pro Secietaiy of the Interioi Pi of Dr Cailos P Meicandino 

Pio Secretary of the Exteiioi Piof Di James A del Sel 
Pio Secretary of the Treasury Dr Jorge Zubizaireta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador „ , , 

Secretary-Treasurer Dr Hector R Silva, Calle Aice No 84, San San 
dor, El Salvador, Central America 

FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Pi esident Di G Dekle Tayloi, Jacksonville, Fla 
President Elect Dr Kenneth S Whitmer, Miami, Fla 
First Vice President Dr William H Anderson, Jr, Ocala, Fla 
Second Vice-President Dr Marion W Hester, Lakeland, Fla P 

Secretary-Treasurer Di Joseph W Taylor, Ji , 1 Da\ is Blvd , Tampa . 
Fla 
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OTOSCLEROSIS STUDY GROUP 

President Dr E H Campbell. 133 So 36th St Philadelphia 4, Pa 
SecretarV'Treasurer Dr Raimond Jordan, 121 XJniiersiti Place, Pitts 
burgh. Pa 

Meeting Palmer House, Chicago, Ill, October, 1960 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, lllS-9th Ave, Seattle 5, VTash 
Secretarv Treasurer Dr Homer E Smith, 6S6 Tivelfth Ai e, Salt Lake 
Citv, Utah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Bl'd , Chicago, Ill 
Exeeutne Secretarj Dr Cheialier L Jackson, 3401 No Broad St 
Philadelphia 40, Pa , U S A 

Meeting Seventh Pan American Congress of Oto Rhino Larv ngology and 
Broncho Esophagology 
Time and Place Miami, Fla , March 1960 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice-President Dr Joseph P Atkins 
Secretary Dr IVilham A Dell 

Exeeutne Committee Dr Harry P Schenck, Dr Benjamin H Shuster 
Dr tViIham A Lell, Dr William J Hitschler. and Dr Cheialier L 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Cesar P Villafuerte 

Vice-President Dr Napoleon C Ejercito 

Secretary Treasurer Dr Eusebio E Llamas 

Directors Dr Antonio L Roxas and Dr Armando T Chiong 

PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emory A Rittenhouse, 203 Masonic Bldg , McKeesport, Pa 
Vice President Dr Carson S Demling, 513 Jenkins Bldg, Pittsburgh 22. 

Pa 

Secretary-Treasurer Dr Clide B Lamp, 8101 Jenkins Arcade, Pitts¬ 
burgh 22, Pa 

PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65. 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson Bremerton, Wash 
President Elect Dr Carl D F Jensen Seattle, Wash 
secretarv Dr Willard F Goff, 1215 Fourth Aie, Seattle, Wash 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairman in alphabetical older monthlj 
Secretary-Tieasuiei Dr Roland H Myers, 1720 Exchange Bldg, Yem 
phis, Tenn 

Assistant SecietaryTreasurei Dr William P Muriah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eje, 
Nose and Throat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Di Cesai LaBoide, Mexico, D P 
Vice President Dr M Gonzales Ulloa, Mexico, D F 
Secietary Di Juan De Dios Peza, Mexico, D P 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 

Piesident Dr Rafael Giorgana 

Secietaiy Di Carlos Valenzuela, Petiarca 332-1, Mexico 5, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

Piesident Dr Aithur S Bristow, Pnnceton, Mo 
Secretaiy-Treasuier Di Harold Swanberg, Quincy, Ill , 

Assistant Secretary Treasurei Dr Jacob E Reisch, Springfield, Ill 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus Oorheelkundige Vereeniging) 

Piesident Di H Navis, Sonsbeelnveg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastiaat 1, Amsterdam 

Treasurer Mis P Velleman Pinto, Jac Ohiechtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice President Dr George E Bradord, Winston Salem, N C . 

Secietary Treasuiei Dr J D Stratton, 1012 Kings Diive, Chailotte (, 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarboiough, Yoih 
shire 

Vice-President Mr J H Otty, Frizlej Old Hall, Prizinghall Boa®’ 
Bradford, Yorkshire , , 

Secretary and Tieasuiei Mi R Thomas, 27 High Petergate, YorK, 
Yorkshire 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Darid D DeWeese, 1216 S W Yamhill St, Portland 5^ 
Ore 

Secretary-Treasurer Dr Paul B Myers, 223 Medical Dental Bldg' 
Portland 5, Ore 

Meeting Fourth Tuesday of each month from September through Mas. 
Henry Thiele Restaurant, 23rd and W Burnside, Portland, Ore 
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SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mrsco Pinto 
Secretary I>r Darnel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretano General Dr D Francisco Marauds 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretary Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Oberhauser 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice-Presidente Dr Cesar Cabrera Calderin 

Secretario Dr Jose Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jose Gross 

Vocal Dr Pedro Herndndez Gonzalo 

SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltran Castillo 
Secretario General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 

Presidente Dr lavio M Lataza C 
Secretano Dr Ramon Pneto 
Tesorero Dr Jose Gomez Galizia 

Vocales Dres Enrique del Buono y O Benjamin Serrano 

SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Bnceno Romero 
^ ice-Presidente Dr Silvestre Rmcon Fuenmavor 
Secretano General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gomez 

\ocales Dr Miguel Octavio Russa Dr Beniamin Bnceno, Dr Oscar 
Gonzalez Castillo 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Bo Adolpho KuhL 

^ecretarv Dr Decio Lisboa Castro 
Treasurer Dr Jorge Valentin. 
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SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting University of Vienna, August 29 to September 1, 1960 

RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chau man Dr Oiiie E Ghrist, 210 N Central Ave, Glendale, Calif 

Treasurer Dr Norman Jesberg, 500 So Lucas Ave , Los Angeles 17, Calif 
Otolaryngology Dr Russell M Deckei, 65 N Madison Ave, Pasadena 
1, Cahf 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Bhd Los An 
geles 57, Calif 

Mid Winter Clinical Convention annually, the last two weeks in Jaiuian 
at Los Angeles, Calif 

SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Di Moiris E Krucoff 
Vice Chairman Dr Max J Eischei 
Secretary Dr Adrian J Delaney 
Treasurei Di Robert D Ralph 

Meetings aie held the second Tuesday of September, Novembei, Januan, 
Mai ch and May, at 6 30 PM 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr P T Land, 13 New'ton Place Glasgow. C 3 
Secretary Tieasurer Di J F Birrell, 14 Moray Place, Edmbuigh 

Assistant Secretaiy Dr H D Brown Kelly, 11 Sandyfoid Place, Gias 

gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribin P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Di Reinaldo de Villieis 
Vice President Di Jorge de Cfirdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
Vice Presidente Di Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Piesidente Dr Aldo Remorino 
Vice Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo Sudrez, Dr Nondier Asis R Di Jorge Bergallo 
Yofre 
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VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard 301 Medical Aits Building, Rich 
mond, Va 

President Elect Dr Emanuel U Walleistein, Professional Building, 
Richmond, Va 

VicePiesident Di Cahin T Bin ton. Medical Aits Building, Roanoke, 
Va 

Secretaij-Treasurer Dr Ma^na^d P Smith 600 Piofessional Building 
Richmond, Va 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Dr Kime K Joseph, Wheeling, W' Va 
President Elect Dr John A B Holt, Charleston, W Va 
VicePiesident Dr William K Marple, Huntington, W Va 
Secretaij-Treasurei Dr Albeit C Esposito, Huntington, W Va 
Director for Tuo Years Dr James T Spencer, Charleston, "W Va 


INTERNATIONAL POSTGRADUATE COURSE IN 
RECONSTRUCTIVE SURGERY OF THE 
EXTERNAL NASAL PYRAMID AND 
NASAL SEPTUM 

An international coiiise in Reconstiuctive Suigeiy of the 
External Nasal Pyiamid and Nasal Septum will be given in 
Mexico City July 4-15, 1960, undei the auspices of the Uni- 
veisity of Mexico Medical School and its Postgiaduate Depait- 
ment, in coopeiation with the Ameiican Rhinologic Society, 
and undei the diiection of Di Andies Bustamante Guiiia, 
of Mexico City The guest piofessoi will be Di Mauiice H 
Cottle, Chicago Medical School He will be assisted by a 
faculty of otoihinolaiyngologists fiom the United States and 
Mexico 

Class membeiship is limited Apply foi legistiation iii- 
oimation to Di Robeit M Hansen, Secietaij>-, Ameiican 

Rhinologic Society, 1785 Noith Wheelei Ave , Portland 17, 
Ole 
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SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Pieciado 

First Vice Presidente Di Alonso Roy 

Second Vice Presidente Di Carlos Aiango Carbone 

Secietario Dr Mai la Esthei Villalaz 

Tesoreio Dr Ramon Crespo 


SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Piesidente Di Albeito Luis De Mendonca 
Vice Piesidente Di Jaime de Magalhaes 

1 ° Secretaiio Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Hem iques 
Vogais Dr Teofllo Esquivel 

Di Antonio Cancels de Amoiim 
Sede Avenida da Libeidade, 65, 1°, Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Lt Col Stanley H Bear, USAF (MC), USAF Hospital, 
uell (Air Univeisity), Maxwell Air Force Base, Ala , „ 

Secietaiy-Tieasurei Capt Mauiice Schiff, MC, USN, U S Naia 
pital, Oakland, Calif 
Meeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Dr L D Lide Floience, S C 
Piesident-Elect Di Hairy Ross, Andeison, S C 

Vice President Dr David Stack, Spaitanbiiig, SC 
Secietaiy Treasurei Di Roderick Macdonald, Rock Hilk S C 
Meeting Jointly with the North Caiolina Eye, Eai, Nose and „ 
Society in Greenboio, N C Headquaiteis will be in the King 
Hotel, Sept 13 15, 1960 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr George M Haik, Professoi and Head of the 
of Ophthalmology at Louisiana State University School of Meuic 
812 Maison Blanche Building, New Orleans 16, La , .j; 

Chairman-Elect Di Mercer G Lynch, Assistant Professor of 
gology, Tulane University School of Medicine, 3503 Prytania St, 
Orleans 15, La 

Vice Chairman Dr Bernard J McMahon, Director of the q^ooI 
and Clinical Professor of Otolaryngologj, St Louis Univeisity o® 
of Medicine, 8230 Forsythe Blvd , Clayton 24, Mo „ nt 

Secretary Dr Albert C Esposito, First Huntington National n 
Building, Huntington, W Va Foimerly instructor of Ophthaimo 
Ohio State University College of Medicine, Columbus, O 

Meeting St Louis, Mo, October 31, 1960, to November 3, 1960 



THE 


LARYNGOSCOPE. 


VOL LXX 


APRIL, 1960 


No 4 


Workshop on the Inner Ear. 

THE HISTOCHEMISTRY OF THE ENZYMES OF 
OXYGEN METABOLISM IN THE INNER EAR '"T 


K H VOSTEEN, M D , 
Hambuig, Geimany 


One of the most inteiesting problems m the biology of the 
cochlea is the study of chemical sources of energy From the 
transformation of sound in the cochlea, it is kno^^•n that the 
energy which is transferred to the nervous system is greater 
than that receued fiom the cochlea The only possibility for 
this energj- increase is a chemical metabolic process Almost 
all metabolic reactions receive their eneigj* from the oxygen 
metabolism (respiration of the cell) This metabolism de¬ 
pends again upon the actiMty of its enzyme svstems 

Using histochemical techniques we can investigate the 
lespiiatoij function of a cell and so demonstrate the sites 
of eneigj’ production, therefore, histochemistry can supply 
valuable insight into the transformation of energy in the 
cochlea 


Cell respiration is a chain reaction, during which individual 
organic substrates loose then hydrogen atom by specific 
enzjTnatic processes The hydrogen is then earned bv the 
coenzjnnes DPN and TPN, with the assistance of diaphoiase, 
to the cj-tochiomes, or is directly delivered by means of suc- 
cinodehydrogenase By reoxydation of the cj-tochr omes and 
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NOTICE TO CONTRIBUTORS 


The Laryngoscope leseives the light of exclusive publication 
of all ai tides submitted This does not pieclude then publication 
in Tiansactions of vaiious Societies 

Manusciipts should be typewritten, double spaced, on one side 
of papei only and with sufficient maigins to allow foi collections 

Authoi’s name and city should appear diiectly undei title on 
fust page, stieet address at end of aiticle 

All punts 01 photogiaphs to be submitted in black and white, 
in good shaip contrast Good halftones depend upon deal phoo 
giaphs Line diawings foi zincs to be in black and white Coloie 
inks 01 led oi blue quadiille lulings will not lepioduce 

Reteiences should be complete authoi’s surname, initials, 
title of aiticle. Journal, volume, page, month, yeai 

Six illustiations will be furnished foi each aiticle without cost 
to authoi Authois will please limit illustiations to six oi assume 
the expense of additional illustrations 

Pi oofs will be submitted to authois foi collections If 
aie not letuined, aitides will be published as collected m 
office 

Repiints will be furnished at the following puces 
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of dehydiating enzymes to the coloied foimazan By using 
succinic acid as a substiate and by elimination of the othei 
hydiogen donois this test can be made specific The blue-ied 
forniazan ciystals can also be found in aieas ivheie gieat 
amounts of succinodehydiogenase aie concentiated, foi ex¬ 
ample in the stiia vasculaiis A specific contiol can be 
achieved b> pie-tieatment of the slides with sodium malonate 

The method foi the demonstiation of diaphoiase uses the 
same piinciples A tetiazolium salt again seives as an in- 
dicatoi The use of the coenzvmes DPN and TPN in the 





Fig- 2 Ductus cochleaiis s\iccinodeh\ drosenase 

medium makes this test specific Accoiding to Faibei, Stein- 
beig and Dunlap-* othei substiates have been added to get 
moie pionounced effects 

The lespiratoiv enzjanes aie veij' sensitive and, theiefoie, 
the histochemical leactions can be earned out onlv vitli fiesh 
and unfixed matenal Immediately aftei death of the ani- 
® ® '^sed guinea pigs exclusivelj*—one must sepai ate 

parts of the ductus cochleaiis bj' microdissection and cut 
iiozen sections 
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With the assistance of the cytochiomoxydase the hydiogen can 
finally be eliminated as watei 

The most impoitant lespiratoiy enzymes, namely the cido 
chiomoxydase, the succmodehydi ogenase and the diaphoiases 
can be histochemically demonstiated 

The method foi cytochiomoxydase is one of the oldest liisto 
chemical pioceduies Moie than 40 yeais ago Giaeff' showed 



Flo 1 I^istribution of the enzvmes of oxseron metabolisni 


that a mixtuie of x-naphthol and dimethylpaiaphenylendiaai^'^ 
can be oxydized by the oxydase to indophenol-blue This in- 
dophenol-blue appeals in histochemical piepaiations onh 
wheie consideiable amounts of oxydase aie localized 
blocking with potassium cyanide we can specifically test foi 
cytochi omoxydase 

The histochemical pioceduie foi succmodehydi ogenase was 
woiked out by Rutenbuig and Seligmann It is based on the 
fact that a coloiless tetiazolium salt is i educed in the piesence 
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A veiy stiong accumulation is to be found in the haii cells 
also, but in the stiia vasculaiis only the DPN-diaphoiase is 
especially active, and the aieas behind the sulcus exteinus 
show no stiong staining leaction 

All these enzymes aie links of the same chain leaction and 
theiefoie, it is suipiising that they aie not concentiated in 



I'ldT A Stria xascuHiis TPN-di'iphoiase 


the same location The dehydiogenase and oxydase aie al¬ 
ways found in the same spot In othei oigans, foi example 
the liver'-* and the kidney,** it has been demonstiated that the 
diaphoiase shows a diffeient pattern of distiibution An ex¬ 
planation for this phenomenon can not be offered at this time 
Comparative histochemical and biochemical investigations 
have shown that the intensity of lespiiatoij^ processes always 
runs parallel with the activity of succinodehydiogenase and 
c jdochx omoxy dase 
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enzymes can be lecognized in such 
hvdi offenTsp'^L ^cochleai is The succiiiode- 
Nip vn °T*’ example, its stiongest concentiation 

1 1 a ^ in a Pait of the ligamentum spiiale 

behind the sulcus exteinus and in the haii cells 

The typical jiatteins of distiibution of the othei respiiaton 

enzymes aie shown in a diagiam Cytochiome oxydase and 

succmodehydiogenase aie concentiated in the saL nlace 

the stiia vasculaiis, behind the sulcus P^-f ^ i on 

„ ^ i>uicus exteinus and the han 

cells 

The d.apho.ases show a d.ffe.ent patten, of d.stnbation 
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piepaiations ■\^e can lecognize that the aieas outside the 
hail-cells repiesent the nerve endings One may, theiefoie 
conclude that one of the eneigj^ souices foi the sound tians- 
oimation is to be found heie because of the strong concentia- 
tion of lespiiatoiy enzjnnes in these aieas 


Fiom observations of other oigans we knov.”' that an in- 
cieased functional strain can cause a change of the activity 
e lespiratory enzjmies, similai changes can be readilv 

There ^^e are in a rather unique 
Th,.!. T evaluating changes of different parts, some of 
hich react selectively to the applied stimulus, whereas other 
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In the sensoiv cells the diaphoiase also is disti ibuted ' 
feiently fiom the dehydiogenases In the case of 
diaphoiase foi example, one sees that the whole cytopl^sw 
of the cells is filled with enzyme while the suiiounding aieas 
lemain fiee The succinodehydiogenase on the othei hand is 
veiy stiongly concentiated in the basis of the outei hail cels 
and also in the aieas suiiounding these bases 

Fiom elect! onmicioscopic pictuies we know that the basis 
of the outei haii cells contains many mitochondiia ' The 
neive endings of the cochleai neive which suiionnd the bases 
of the outei haii cells aie also filled with mitochondiia 
we compaie such electionmicioscopic pictuies with histochenn- 
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instances the sensoiy cells also have lost then enzymatic 
activity which is al\^aJS accompanied bv the afoiementioned 
changes of the neive endings Aftei appioximately eight to 
ten days finally all external haii cells in the exposed aiea aie 
destioyed, and only the innei haii cells lemain unchanged 

If one allo^^s an animal to li\e foiii to six weeks aftei 
teimination of the exposuie, the same histochemical changes 
can be obseived as in animals \\hich have been saciificed 
immediately aftei exposuie 

These obseivations indicate the following time sequence in 
the development of the damage to haii cells The fust histo¬ 
chemical findings aftei expeiimental exposuie to sound lepie- 
sent a deciease of the lespiiatoiv enzyme in the nei\e endings 
In latei stages the entiie oiitei haii cells aie also affected, 
and the complete destiuction of these specific cellulai elements 
finally follows 

These changes occui onlv aftei the exposuie to a continuous 
tone If this tone is ilijiilimicallj inteiiiipted, so that aftei 
an impulse which lasts 250 milliseconds we allow a 250 milli¬ 
second Intel val, the desci ibed effect then can be avoided The 
inteipietation of the findings is not veiy difficult The 
destiuction of the outei haii cells following an acoustic tiaiima 
undei these conditions is not the lesiilt of a mechanical in- 
juiy but lather the lesult of a complete exhaustion of the 
metabolites The disappeaiance of lespiiatoiv enzjmie pie- 
cedes the dissolving of the cell stiuctuie, and it is possible 
to avoid this phenomenon by short lecoveij’^ peiiods 

The lespiiatoiy enzymes aie bound to membiane stiuctuies 
in the mitochondiia (ciistae mitochondiiae) Spondlin’® by 
electionmicioscopj’- showed a bieakdoum of these membiane 
stiuctuies in the neive endings and in the bases of haii cells 
following acoustic tiauma, theiefoie, a lecoveij' of the enzy¬ 
matic activity IS no longei possible 

Equally inteiesting as the latio in the oigan of Coiti is 
the distiibution of succinodehydi ogenase in the ligamentum 
spiiale This enzjnne is especially active in the epithelial cells 
0 tie stiia vasculaiis Foi many yeais it was believed that 
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aieas, Avhich aie not affected by tieatmeiit, can seivealsoas 
contiols in the same organ of the same animal 

Actually aftei stimulation with puie tones with an intensih 
lange of appi oximately 75 to 85 db foi two days we can 
lecognize the fust changes in the enzyme piofile of the Coiti 
oigan In the lesponding aieas theie can be found iiuniei 
ous outei hail cells with deci eased dehydiogenase activity. 



especially in the aieas of the cell bases and the immediate 
stiuctuies, the neive endings With incieasing duiation 
intensity these findings become moie pionounced At fust 
one sees a few destioyed sensoiy cells in the centei of the 
lespective aiea, the number of which latei wnll inciease con- 
sideiably Many sensoiy cells lemain unchanged when evalU" 
ated by conventional light micioscopy Histochemically, how* 
evei, a few changes aie alieady noticeable Sometimes the 
enzyme leaction fails only m the aiea of the neive endings 
while the hair cells themselves aie nicely stained In othei 
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tion of the oxygen by inhibition of the lespiiatoiy enzymes 
A shoit time aftei such an injection theie is a deciease of the 
amplitude of the miciophomcs Gisselsson believed that the 
iespiiatoi\ enzymes m the haii cells ivould be inhibited bj' 
injecting potassium cyanideWhen we examine the ex¬ 
pel imental animals histochemically we find that the activity 
of the lespiiatory enzymes in the oigan of Coiti is unchanged 
01 blocked in the stiia vasculaiis I believe, theiefoie, that 
histochemical methods supplement the physiological investi¬ 
gations of Davis,- Tasaki,’’' Misiahy,'" and othei investigatois, 
on souice of endocochleai potentials 

The piopeities of the endolvmph and of the peiilymph, 
especially then potassium and sodium content, has been known 
foi a long time Duiing the last yeai we weie veiy much 
inteiested in the investigations of Rauch,” who showed that 
the latio of sodium to potassium in the fluid between the 
membiana leticulaiis and the basilai membiane is inveiseh 
1 elated to the endolymph These findings aie definitely of 
gieat impoitance foi the biology of the innei eai On the 
othei hand, we now know some facts about the chemistiy 
of the stimulated neive membiane of the peiipheial nei\e 
and the meaning of the potassiiimion pump We know that 
the eneig 5 ’- foi the potassiumion pump comes fiom ATP, and 
theieby foi ms cell lespiiation One can, theiefoie, assume 
that sound-tiansfoimation in the innei eai follows a similai 
mechanism 

Answeiing the question laised in the beginning legaiding 
the mciease of eneigj^ duiing the tiansfoimation of sound, I 
should say that the histochemistiy of the lespiratoiy enzymes 
points to the fact that the main enei gy sources ai e located in 
the stiia vasculaiis and in the sensoiy cells 

The stiia vasculaiis, which has foi many yeais been the 
battel y of the endocochleai potential, shows histochemically 
the most intensive concentiation of lespiiatoiy enzymes Ac- 
coiding to Davis^ the sensoiy cells modulate the endocochleai 
potentials Accoiding to neivly acquiied knowledge of the 
piopeities of the fluid sunounding the haii cells, the sensoiy 
cells can peifoim this modulation by an exchange of ions, in 
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the endolymph is oiigmated fiom the stiia vasculaiis In 
eaihei times it was assumed that similai to the peiilympli 
pi eduction the vessels of the stiia vasculaiis weie also in 
volved in the pioduction of endolymph The chemical piopei 
ties of the endolymph diffei fiom all othei extiacellulai fluids, 
in that the concentiation of potassiumions is much higliei 
than the concentiation of sodiumions'"’, theiefoie, it seems 
veiy unlikely that the endolymph is a blood filtiate, because 
this would lequiie that somewheie the potassium must be 
sepalated fiom the blood plasma and the inflow of sodium 
must be pi evented These two functions can be achieved 
on y by an active metabolic piocess Only the epithelial cells 
in the stiia vasculaiis aie equipped foi such an active meta 
0 1C piocess because of then content of lespiiatoiy enzymes 


nothei aiea of the ligamentum spiiale shows also con- 
si eiable concentiation of enzymes This aiea is located be 
in le sulcus exteinus Rathei long piocesses of the epithe 
fi^T obseived in this aiea ^ Some sections show 

that these extensions of the epithelial cells have been niten 
SIveiy stained by the indicatoi Appi oximately 50 yeais ago 
lam aug * saw m these aieas, gland-like canals which weie 
ne wi 1 epithelium, and he believed that these epithelial 
s a so ad secietoiy functions It is veiy inteiesting that 
we found Identical canals in our sections 

yeais ago Boighesan' showed that in these 
f-nnoonfr 4- ^ ^S^^sntum spirale most of the blood vessels aie 
endnlvm^ii^ / believed that the actual secietion of the 

secieted^in electiolytes weie 

as diffiruU + ® vasculaiis This conclusion is equally 

as ditticult to piove as to dispiove 

Histochemically it is known that the amplitude of the micio- 
phonics decieases when theie is lack of oxygen It is also 
known that the miciophomcs depend upon thf piesence of an 
endocochleai potential, and finoinr i piesei « 

between the content of potassium lo'n u A 

the endocochleai potentS ™<loIymph and 


Gisselssono produced lack of oxyoren hv 4- 4 

cyanide into the caiotid aiteiy tS“by''hrC"“a 
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tion of the oxygen by inhibition of the lespnatoiy enzjnnes 
A shoit time aftei such an injection theie is a deciease of the 
amplitude of the miciophonics Gisselsson believed that the 
lespiiatoiy enzymes in the ban cells Mould be inhibited by 
injecting potassium cvanide ’’ When we examine the ex- 
peiimental animals histochemically we find that the actiiity 
of the lespiiatoiy enzymes in the oigan of Coiti is unchanged 
01 blocked in the stiia vasculaiis I belieie, theiefoie, that 
histochemical methods supplement the physiological investi¬ 
gations of Dans,- Tasaki," Misiahy,"* and othei mvestigatois, 
on souice of endocochleai potentials 

The piopeities of the endolnuph and of the peiilyniph 
especially then potassium and sodium content, has been known 
foi a long time Duiing the last veai we weie veiy much 
inteiested in the investigations of Rauch,” who shoiied that 
the ratio of sodium to potassium in the fluid between the 
niembiana leticulans and the basilar membrane is inieiselv 
related to the endolymph These findings are definitely of 
great importance for the biologj' of the inner ear On the 
other hand, we now knoiv some facts about the chemistry 
of the stimulated nei\e membrane of the peripheral nerve 
and the meaning of the potassiumion pump We knoiv that 
the energy for the potassiumion pump comes from ATP, and 
thereby forms cell respiration One can, therefore, assume 
that sound-tiansf 01 matron in the inner ear folloMS a similar 
mechanism 

Answ-eiing the question raised in the beginning regarding 
the increase of eneigj,- during the transformation of sound, I 
should say that the histochemistry of the lespiiatoiy enzmies 
points to the fact that the mam eneigj- sources are located in 
the stria vascularis and in the sensory cells 

The stria vascularis, ivhich has for many years been the 
battery of the endocochleai potential, shows histochemically 
the most intensive concentration of lespiiatoiy enzymes Ac¬ 
cording to Davis^ the sensory cells modulate the endocochlear 
potentials According to newlv acquired knoMdedge of the 
piopeities of the fluid surrounding the hair cells, the sensory 
cells can perform this modulation by an exchange of ions, in 
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tlie same mannei as it is done by the neive cell The abmiA 
ance of lespiiatoiy enzymes in the sensoiy cells aiiclinttw 
neive endings dehveis the necessaiv eneigy 
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SIXTH INTERNATIONAL CONGRESS ON DISEASES 
OF THE CHEST 

The Si\th International Congiess on Diseases of the Chest 
will be held at the Umveisity of Vienna fiom August 29 to 
Septembei 1, I960 



INNERVATION OF THE COCHLEA IN RELATION 
TO HEARING LOSS '■y 

Cesar Fernandez. ]\I D , 

(By Invitation), 

Chicago, Ill 


The lepoit leviews biiefly the piesent infoimation legai cl¬ 
ing healing loss associated with disoideis of nel^e siipplj of 
the cochlea, and consideis the thiee following systems of 
fibeis autonomic, effeient and affeient 

A The Aiitonoimc Innei i atw7i 


The cuiient knowledge about autonomic inneiiation of the 
cochlea and its phvsiologic con elates is fiagmentaiy and often 
contiadictoiy 

It is beliexed that the s\Tnpathetic inneivation is lepiesented 
bj postganglionic fibeis of the stellate ganglion The fibeis 
would follow successively the \eitebial, basilai, anterioi in- 
feiioi ceiebellai and internal aiiditoiy aiteiies A supply of 
simpathetic fibeis fiom the internal caiotid aiteiw and/oi 
segmental contiibution fioni othei souices has been postu¬ 
lated* Postganglionic fibeis fiom the ceivical ganglia leacli 
the cochleai nei\e via tympanic plexus, geniculate ganglion 
and facial neiie - 


The sjmpathetic fibeis inneiiate the internal aiiditoij 
aiteiy and its piimaiy and secondaiy tiibiitaiies situated in 
the modiolus Aiteiioles and capillaiies of both spiial lamina 
and spiial ligament including stiia vasculaiis, seem to be en- 
tiiely vithout inneivation * * Studies of the stiia \asculaiis 
by Smith and Engstiom, et al,' did not mention the piesence 
of nei\e fibeis in its vasculai bed 


The contiibution of the paiasvmpathetic division to the 
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coclilea IS unknown Since Rasmussen'''* desciibed the olno 
cochlear bundle it is quoted often that this repiesents a pic 
ganglionic paiasympathetic inneivation, liowevei, this opin 
ion seems untenable aftei fuithei investigations bv Rasniib 
sen" and othei authois'"-" 


It IS assumed that neuiovasculai disoiders of the ninei cai 
aie associated with imbalance of the autonomic neivoiis svs 
tern The etiology of Menieie’s disease and sudden deafness 
aie attiibuted to aiteiial vasospasm of innei eai bloodvessels 
This theoiy has been elaboiated and expanded despite little 
anatomical, physiological and pathological evidence 

The suigical pioceduies which aim to lelease the niiiei eai 
vasculai supply fiom sympathetic action’'’"'" in man, aie not 
satisfactoiy Little and sometimes contradictoiy lesults aie 
lepoited on stimulation and ablation of the autonomic neivous 
system of the innei eaisimilaily, contiadictoiy and 
0 en paiadoxical lesults have been obtained with ceitaui 
lUgs which supposedly act upon the sympathetic and paia 
sympathetic systems ' 


Theie aie seveial possible explanations foi the faihuesanti 
isciepancies in the suigical and expeiimental lesults men 
lone a ove The failuie of the suigical pioceduie maVi 
some cases, be due eithei to the fact that the opeiatioii was 
peitoimed in an iiieveisible lesion, oi that the disoidei was 
Piimaiiiy not of autonomic oiigm In othei cases the failmc 
^oith incomplete deneivation and sensitiza 
mo- II ^ obseivations in sympathectomy m othei 
Olga ns gave use to two impoitaiit conclusions which have a 

comn]ptf>Jv A stiuctuie must be deneivated 

maximal i eduction of lone m 
cl ei es and minimal sensitization of the oigan deneivated, 
the sympathetic pathways must be mteiiupted at the pie- 
ganglionic neui on * 


The failuie of sympathetic stimulation to induce physiologic 
and stiuctuial changes in the mnei eai may be biought about 
by seveial factois Fust as pointed out by Fulton"' the 
action of tliG autonomic neivous system vanes consid’eiabh' 
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fiom one species to anothei, and also among oigans, fvutliei- 
moie, in the same oigan the action \aiies accoiding to the 
physiologic state of the tissue at the time of the expeiiment 
Anothei impoitant factoi is that the inteinal auditoiv aiteiy 
belongs to the cential neivous system \asculai supply yhich 
IS knoivn to be little affected by sympathetic stimulation 
Aiteiies laigei than 50 micions show vasoconstiiction of 
about 8 pel cent, v hile thei e is no appai ent change in smallei 
\essels These factoi s must at least paitially account foi the 
lesults Mitli diugs acting upon sympathetic and paiasyni- 
pathetic systems 

It IS assumed that the autonomic imbalance niaj pioduce 
seieial degiees of yasoconsti ictioii m the iiinei eai, but the 
coiiesponding functional and stiuctuial con elates aie matteis 
of much speculation Theie aie some expeiiniental obsei- 
lations^^ suppoitmg the opinion that if the autonomic 
imbalance pioduces aiteiial block, then a sti iking functional 
impaiiment must follow In these expeiiments a mechanical 
tempoiaiy sudden block of the internal aiiditoiy aiteiy m the 
guinea pig was pioduced The blood flow of the capillaii 
bed in the stiia yasculaiis y.as used as an index of complete 
obstiuction Cochleai potentials weie obseiied and measuied 
befoie, dm mg and aftei the aiteiial block The suiinal time 
of neuial components lyas about 45 seconds nliile that of 
aei obic cochleai niici ophonics w as tn ice as long The i e\ i\ al 
of cochleai function was i elated to duiation of the occlusion 
Complete lecoveiy may occui aftei a blocking of no moie 
than 30 minutes, betneen 30 and 50 minutes the ieco\eiy 
was paitial and a peimanent depiession followed an occlusion 
of 60 minutes oi nioie The lattei pioduced seyeie and ii- 
leyeisible changes in sensoiy haii cells and affeient neuions 

These expei iniental obsei vations sti ongly suggest that some 
human cases of sudden deafness may be due to occlusion of 
lasculai supply, howeiei theie is little eyidence whethei 
the condition is bi ought about by yasospasni embolus oi othei 
mechanisms 

The extensiye hteiatuie on the anatomy, phisiology and 
phi siopathologi' of autonomic neiioiis system of the iiinei 
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eai can be found in the compiehensive woik of Montandon, 
Williarnsr"’ Bocca’’" and otheis^®’^® 

B The Effei ent Innei'vatwn 

Rasmussen"®'’ demonstiated that the ciossed hmb of ttie 
so-called ohvaiy peduncle oiiginating in the supeiioi oivan 
complex enteis the cochlea of the opposite side Tins ono 
cochleai bundle passes into the innei meatus between supeiioi 
and infeiioi division of the vestibulai neive, it leaciesas 
fai as the sacculai ganglion, and ciosses towaid the cocieai 
neive foiming the fasciculus of Ooit The fibeis entei ^ 
cochlea bj'’ two oi thiee fasciculi which lun along the cocUi 
as a spiial intiaganghonic bundle The obseiva ioas 

indicate that not all components of the spiial intiagang w'" 
bundle aie effeient fibeis, some of them piobably belong 
the affeient mneivation Rasmussen” suggests that m a 
dition to the olivo-cochleai bundle othei effeient systems 
the cochlea may exist 

The neive endings of the olivo-cochleai bundle still 
unknown although some authois’"^’ pioposed that the bun 
mneivates the mteinal hail cells, howevei, lecent inves 
tions®®suggest that the olivo-cochleai bundle inneiva e 
both innei and outei haii cells The bundle seems to lep^® 
sent the final pathway of a descending system which exten s 
fiom the coitex to the cochlea “ The system makes synaP 
connections with many and piobably all auditoiy nuclei Ac- 
coidmg to Galambos,^' activation of the descending systeai 
may lepiesent a neuial mechanism acting as modulatoi of the 
incoming auditoiy signals So fai, his expeliraental obseiva- 
tions show that activation of the olivo-cochleai bundle inhibits 
the cochleai neuial components The mechanism of this phe¬ 
nomenon and its effect upon heaiing m noimal and pathologic 
conditions aie still speculative matteis 

C The Aftei ent Innei vation 

In man the cochlea is inneivated by about 35,000 affeient 
neuions”"'® The cential axons teiminate in the piiman' 
cochleai nucleus ''' " ' The dendntic piocesses aie distiibuted 
among 23,000 seiisoiy han cells in the oigan of Coiti The 
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anatomical pattern of neive fibeis among haii cells have been 
desciibed by seveial authois (von Ebnei,"- Ramon y Caial,^" 
Held/^ Loiente de No,® Polyak,®® and otheis) The internal 
hail cells aie inneivated mainlj’’ by ladial fibeis while the 
external haii cells aie supplied by spiial fibeis The lattei 
extend consideiabh^ along the oigan of Coiti The ladial 
fibeis inneivate one oi a few sensoij’ cells while many haii 
cells aie inneivated bv one spiial fibei The election niicio- 
scope shows two types of neive endings on the sensoiy haii 
cells,®® laige and small teiminations containing moie oi 
less gianules oi vesicles The question whether one coiie- 
sponds to an affeient neive and the othei to an effeient fibei 
has not been settled The density of affeient neuions along 
the ganglion of Coiti is unifoim except at both the basal and 
apical end of the Rosenthal’s canal, wheie the density is 
diminished 

The significance of this multiple inneivation is unknomi 
The evidence fiom human mateiial and expeiimental animals, 
howevei, suggests that this multiple inneivation is not neces- 
saiy foi coding auditoiy signals of simple natuie such as 
thieshold of puie tones Dandy®® lepoited that section of as 
much as two-thiids of the cochleai neive in some cases of 
Menieie’s disease, did not modify significantly the pie-opeia- 
toiy audiometiic thiesholds In othei cases the section pio- 
duced a small or pionounced thieshold shift, mainly foi high 
fi equencies 

Seveial investigations in laboiatoiy animals®'-®® levealed 
that an atiophy of as much as 75 pel cent of neuions may be 
associated with thiesholds within noimal limits Schuknecht 
and Woellnei®® showed in the cat that neive degeneiation 
localized at the basal coil pioduced laiger thieshold shift (high 
fiequencies) than that arising from a lesion of similai magni¬ 
tude localized at the apex (low fiequencies) The explanation 
may be due to basalwaid spiead of the lesponse-aiea foi low 
fi equencies as intensity of stimulus inci eases 

The multiple cochlear inneivation, howevei, seems to be 
necessaiy for recording complex auditoiy signals, such as 
speech or even loudness of a simple tone Loudness seems to 
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be a function of the total number of neive impulses pei unit 
time This is deteimined by the numbei of fibeis activated 
and number of nei ve impulses in each fibei Since the lattei 
IS limited by the lefiactoiy peiiod it is appaient that tlie 
numbei of fibers activated is ciitical foi caiijniig loudness 
function, thus, a diminution of neuions will be associated 
with impaiiment of loudness function It is known that dis 
eases involving onl 3 '' the cochleai neive geneially piesentno 
lecruitment while this is associated with lesions of the sensoiv 
cells Dix“= lepoited two cases of acoustic neuiofibionia 
pi esenting loudness i eci uitment which disappeai ed aftei sui 
gical lemoval of the tumoi This finding was attiibiited to 
impaiiment of sensoiy cell function lesulting fiom decieased 
vasculai supply This explanation is questionable because 
impaiiment of ciidilation should affect neive cells equally i 
not moie stiongly than sensoiy haii cells 

The multiple innervation seems to play an impoitant lolein 
coding speech Lesions affecting the cochleai neive, such as 
acoustic neurinoma, and piesbycusis of “neural atiophy' typs 
pioduce seveie loss in auditoiy disci imination 

SUMMARY 

The mammalian cochlea is inneivated by thiee systems of 
fibeis, le , autonomic, effeient and affeient 

Theie is little evidence that imbalance of the autononiio 
neivous system pioduces vascular disoideis lesultmg m heal¬ 
ing loss The theoi y of vasospasm as a manifestation of auto¬ 
nomic imbalance lequiies a thoiough investigation 

The infoimation about the effeient system is still fiaS- 
mentaiy It is not known whethei and how disoideis of tins 
system affect heaimg function 

The significance of multiple inneivation in the cochloa i® 
unknown, however, for coding auditoiy signals of simple 
natuie, such as puie tones at threshold, it is not necessaiy^ 
Seveial obseivations in man and animals levealed that a 
laige 1 eduction of neive population is compatible with thiesh- 
olds within noimal limits On the othei hand, coding of 
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complex auditoiv signals such as loudness function and speech, 
lequiies integiitv of cochleai inneivation A typical example 
is absence of loudness leciuitment and seveie loss of auditoiv 
disciimination associated vith an acoustic neuiinoma 
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ANNUAL OTOLARYNGOLOGIC ASSEMBLY 
September 24-30, 1960 

The University of Illinois College of Medicine Depaitment 
of Otolaiyngology will offei an intensive postgiaduate basic 
and clinical progiam for practicing otolaiyngologists 
Assembly offei s a compact piogiam of one week of daytiiac 
and evening sessions It is designed to bung to specialists a 
wide variety of cm lent advances in management, theiapy aa 
philosophies Review of basic moiphologic featuies is also 
included by means of laboiatoiy demonstiations, dissectioa 
and piosection, all augmented by visual aids 

Panel piogiams have been designed to bung out special 
featuies of otologic and leconstiuctive suigeiy and tumois 
of the head and neck Luncheon chats aie an impoitant pait 
of the daily piogiam 

Intelested physicians should wiite diiect to the Depaitment 
of Otolaiyngology, Univeisity of Illinois College of Medicine 
1853 West Polk Stieet, Chicago 12, Ill 



CLINICAL IMPLICATIONS OF RECENT RESEARCH 
ON THE INNER EAR'f 

Donald H Eldkedge, M D , 

(By Invitation), 

St Louis, Mo 


Recently I have been doing some woilying about two dis¬ 
tantly 1 elated pioblems The fust was the technical pioblem 
of lelating changes in electiophvsiological lesponses fiom the 
cochlea of the guinea pig following acoustic tiauma to the 
anatomical changes that Di Waltei Covell and I could see 
in the micioscopic sections of the same cochleas The second 
pioblem Avas, "What guides do we have foi the causal lela- 
tions between exposuie to noise and loss of healing’” The 
lattei question became especially important in Missoni i with 
the enactment of neiv sections on Occupational Healing Loss 
m the Missouii Woikmen’s Compensation Law ^ 


I plan to suggest that the evidence ai ising fi om the technical 
pioblem should help the clinician to divide the pioblem of 
causal lelations into moie manageable packages This by no 
means solves the ivhole pioblem of causal lelations, but I be¬ 
lieve it Avill help to maik off tivo extieme aieas of gieatei 
ceitamty fiom a middle aiea of gieat imceitamty In geneial 
outline the hypothesis is not new I will suggest that acoustic 
lauma can be consideied to depend upon a pathologic physiol- 
ogj that is diffeient fiom that of noise-induced heaiing loss 
siould emphasize heie that I do not use the teims “acoustic 
lauma and “noise-induced healing loss” sjuionjunously I 
e leve acoustic tiauma to be an acute piocess, moie tiuly 
laumatic, and noise-induced-heaiing loss to be a chionic pio¬ 
cess that IS not, stiictly speaking, tiaumatic Undei certain 
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extieme but common conditions of exposuie to noise we can 
exclude one oi the othei of the two piocesses Whenevei 
these conditions aie met, I believe the possibilities to be con 
sideied with lespect to causal lelations aie gieatly simplified 

STATUTORY OCCUPATIONAL LOSS OP HEARING 

The expel t testimony of the otolaiyngologist is usually 
requiied to establish the heaiing status of the claimant an 
also to establish the cause of any defective healing To 
demonsti ate the pi oblem I will i efei to the new statutes foi 
Missouii Other statutes may diffei in detail, but the geneia 
pi oblem IS univeisal In Missouii the peitinent paiagiap's 
of statute to be implemented by testimony begin as follows 

“An employee shall be conclusively deemed to have been 
exposed to the hazaids of an occupational disease when oi 
any length of time, howevei shoit, he is employed m nn 
occupation oi piocess in which the hazaid of the disease 
exists ” 

The next paiagiaph is legally complex but concludes 

and, m such cases,” (silicosis, asbestosis, loss of heai 
ing due to industiial noise, and ladiation disability) ‘ 
posuie duiing a peiiod of less than ninety (90) days aftei 
the effective date of this section shall be held not to be a last 
exposuie ” 

The paiagiaph implies that the named occupational dis 
eases aie not immediately manifest upon exposuie but lequuc 
at least ninety days toi an significant manifestation 

Occupational disease is defined both by exclusion and bj 
inclusion in another section 

oidinaiy diseases of life to which the geneial pubhc 
is exposed outside of the employment shall not be compensable, 
except wheie the said diseases follow as an incident of au 
occupational disease as defined in this section A disease 
shall be deemed to aiise out of employment only if theie is 
appal ent to the lational mind upon consideiation of all bhe 
ciicumstances a diiect causal connection between the con- 
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ditions undei \\hich the woik is peifoimed and the occupa¬ 
tional disease, and ^\hlch can be seen to have followed as a 
natural incident of the woik as a lesult of the exposuie oc¬ 
casioned by the natuie of the emplojinent as the proximate 
cause, and which does not come fiom a hazaid to which woik- 
men would have been equally exposed outside of the employ¬ 
ment ” 

Finally, we ha^e in the next paiagiaph 

“Loss of healing due to industiial noise is lecognized as an 
occupational disease foi the pui poses of this chapter and is 
heieby defined to be a loss of healing in one oi both eais due 
to piolonged exposuie to haimful noise m employment Haim- 
ful noise means sound capable of pioducing occupational 
deafness ” 

This definition of haimful noise makes a closed ciicle m 
only two sentences This is little help for the expeit vntness 
To a leiy consideiable degiee he must have his ovm lespon- 
sible opinion in each case The statutes could not be written 
to define a haimful exposuie to noise more accurately because 
enough information to write a good statute simply is not 
a^alIable Accoidinglv the wisdom of the otolaijTigologist 
must be substituted for the information that is not available 

ACOUSTIC TRAUMA IN THE GUINEA PIG 

The past history and piesent problems of experiments m 
acoustic trauma on the guinea pig=^^^® and other laboratoij' 
animals now seem to provide some clues that mav fortify the 
otologist’s wisdom The comparisons I make to man can only 
be qualitative This is because I believe the ear of the guinea 
pig to be 20 db to 25 db more sensitive to noise than the ear 
of man 

If I expose the ear of the guinea pig for one to four minutes 
to a tone in excess of 140 db SPL and examine the ear a few 
dajs later, the destruction seen at the site of worst injury is 
often complete A few scattered fragments of cells of the 
organ of Corti are apparent, but a low epitlrelium will have 
replaced the familiar structures 
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If the exposuie is ieduced to 140 db for the same duiatioii, 
the woist injuiy is still veiy gieat, but enough of the sup 
poiting cells may lemain in place to pieseive a lecogiuzahe 
stiuctuie Reissnei'’s membiane may be bioken The lo s 
of the tunnel of Coiti may be fiactuied, allowing collapse aii 
fiactuie of the leticulai lamina The haii cells aie usua \ 
pietty well destioyed No definite cochleai miciop owe 

(CM) can be lecoided fiom such aieas Occasionally one wav 

lecoid CM fiom adjacent less injured aieas 

When the exposuie is ieduced to about 135 db and lasts 
a few minutes, lathei than one oi two, the oveiall stiucvue 
of the oigan of Coiti is even bettei pieseived Occasiona j 
theie may be luptuie of Reissner’s membiane, but usua i 
the tunnel of Coiti and the leticulai lamina lemain 
Many of the haii cells and their Deiteis’ cells will be 
injuied Often, but not always, theie will be enough m a 
cells to give a small CM Adjacent aieas aie less seveie) 
injuied and may yield fairly good CM 

The charactei of the woist injuiy changes again foi 
posuies to 125 db lasting fiom 20 to 30 minutes Heie w 
may find haii cells noimal oi almost noimal in appealance, 
but Deiteis’ cells may be lathei badly bioken apait Pieces 
of these cells may even be seen scatteied in the tunnel of Coi i 
The thieshold foi a thiee miciovolt CM iespouse fiom one o 
these aieas may be elevated 50 db, howevei, the cells do g^e 
a tiue lesponse that may glow to consideiable voltages wi i 
stiong test tones 

Thioughout the sequence that I have been tiacing, the soilin' 
piessuie level foi each successive example has been i educed 
Longei exposuies weie leqiuied foi the lov^ei sound piessiues 
in 01 del to pioduce visible injuiies All exposuies cleaib' 
injuied the eais but the cJmtactet of the ivot st injiny 
ew) cluinged pi ogi essively Now, if we i educe the sound pios- 
suie level to about 115 db and inciease the duiation of the 
posuie to about two houis, the anatomic changes become even 
less pionounced Some small lesions involving hair cells and 
suppoiting cells occui Theie aie small to modelately laig® 
losses in CM and in the neive action potentials (AP) lecoided 
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fiom these eais Unfoitimatelv, the degiee of loss of cochlear 
potentials does not legulaily match the se% eiitv of the injuiies 
seen under the micioscope Too often substantial losses of 
coclileai potentials aie paiied with a lelatively undistuibed 
organ of Corti Similaily, an oigan of Coiti that shows a 
model ate numbei of appaiently injuied haii cells mav shon 
vein- little loss of cochleai potentials These contiadictoiy 
lelations appeal nhethei the eai specimens aie taken im¬ 
mediate! v aftei exposuie oi not until thiee montlis aftei the 
the exposuie 

The eiidence that the haii cells aie the souice of cochleai 
miciophonics is so ovei whelming that we can only conclude 
that the usual histologic techniques of examination aie not 
adequate to eialiiate these mjmies piopeily I peisonallv 
believe that some of the newei histochemical methods, such as 
those desciibed by Di Vosteen, and the election micioscope 
mil help us to undei stand why Foi the discussion heie, 
however, it is the changing natuie of the inj lines that is 
important and should be lemembeied 

noise-induced hearing loss and acoustic trauma 

In man we know noise-mduced healing loss and acoustic 
tiaiima much bettei by the thieshold shifts pioduced than iie 
do by the details of the pathology of the oigan of Coiti I 
like to leseive the teim “acoustic tiaiima” for the peimanent 
thieshold shift and in 3 uiv that follows eithei a single exposuie 
to an explosive episode oi a biief exposuie to high level 
noise The constant featuie of the enviionment is the pies- 
ence of peak sound piessuies in excess of 135 db SPL It 
does not mattei whethei these peaks aie impulsive oi occui 
in a continuous noise By analog!’ to the expeiinients on the 
guinea pig, acoustic tiauma should leally include any exposuie 
that immediately and diiectly injuies cells of the oigan of 
Coiti In man theie is chaiacteiistically a lathei laige 
thieshold shift, most of winch is temporaly 

I would like to use the teim “noise-induced heaimg loss” 
foi the losses that aie obseived only following yeais of ex¬ 
posuie to lelatively steadv machineiy noise The oveiall 
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levels may be about 105 db SPL and the levels in the octave 
bands fiom 300 cps to 2,400 cps aie usually between 85 (ib 
and 95 db Such noises aie lelatively intense compaied to 
noises encounteied in eveiyday life 

The thieshold shift that follows exposuie foi a single day 
to these noises is tempoiaiy Recoveiy is appaieiitly com 
plete Foi some people lecoveiy fiom these exposuies is 
always complete even aftei a lifetime of lepeated exposuie 
Fiom these obseived lelations I infei that these exposuies 
do not pioduce a diiect, peimanent anatomic injuiy 
functional defect is moie likely to be of the natuie of a tern 
poiaiy biochemical depletion of necessaiy metabolites, the 
tempoiaiy accumulation of toxic by-pioducts of metabolism, 
01 tempoiaiy physical distoitions that lequiie metabolic 
activity for lestoiation Some eais, howevei, eventually fail 
to lecovei if these exposuies aie lepeated, and develop a 
peimanent thieshold shift Fiom this we mfei that the 
lepetition of the tempoiaiy functional defect can lead to 
anatomical degeneration The end lesult may not differ 
materially fiom that pioduced by acoustic tiauma, but the 
piocesses that lead to the lesult diffei significantly 

Even though I have emphasized the diffeiences between 
acoustic tiauma and noise-induced heaiing loss I do not at ah 
mean to imply that they aie necessaiily mutually exclusive 
piocesses They suiely can both be piesent m the same eai 
I emphasize the differences because whenevei we have leason 
to believe that only one of the piocesses is piesent we can 
bettei undei stand the events that could have taken 
within a paiticulai eai 


DISCUSSION 

In this discussion I shall be concerned piimaiily with seveial 
hypothetical patients piesenting peimanent thieshold shifts 
following some kind of exposuie to noise The healing i® 
piesumed, but not definitely knoion, to have been noimal pnoi 
to exposuie The usual medical conditions pioducing thiesh- 
old shifts have been luled out The question that lemains is, 
“Could the thieshold shift have been pioduced by the lepoited 
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exposiiie to noise, oi is it much moie hkelv to be a thieshold 
shift of unkno^^n etiologj’- that would have been piesent in 
the absence of the exposuie’” The answeis I am giving aie 
consistent with the geneial scheme I have been developing 
and repiesent my ovm opinions based on tins scheme 

Fust, let us considei exposuies to steadv continuous noise 
without unusual piessuie peaks The sound piessuie level in 
the octave bands 300 cps to 2,400 cps may equal but on the 
aveiage not exceed 95 db A casual visitoi spends the bettei 
pait of a day in the noik aiea On leaving he complains of 
tinnitus and latei appeals with a peimanent thieshold shift 
Or an electiician has been installing new iiing in the geneial 
woik aiea for a week Regulai pioduction and noise schedules 
have been maintained The electiician complains that the 
noise IS “deafening” and latei appeals with a peimanent 
thieshold shift These have both been lelativelv shoit ex¬ 
posuies to the kind of noise we associate with noise-induced 
healing loss and not with acoustic tiauma The exposuie to 
noise should not be consideied lesponsible for then threshold 
shifts even if we assume these eais to be especiallj’’ sensitive 
to noise I believe an otologist can faiily testify that these 
exposuies could not possibly be causally ielated to the thiesh¬ 
old shifts 

If we considei the case of a legnlai employee who has 
been on the 30 b thiee months to a yeai, the pioblem is some¬ 
what moie difficult We do know that some individuals aie 
moie sensitive to noise than otheis and must accept the possi- 
bibty that this exposme could be lesponsible foi a veij’^ small 
peimanent thieshold shift A laige thieshold shift would be 
distinctly unieasonable Accordingly, the laigei the threshold 
shift, the raoie ceitain it is that the exposure to noise was 
not lesponsible We expect a small peicentage of legulai 
employees to show laige peimanent thieshold shifts at 4,000 
cps and modest threshold shifts foi lowei fiequencies aftei 
five or moie yeais of exposuie for eight houis a day With¬ 
out othei evidence fiom prior audiometiy one would have to 

testify that such exposures could have pioduced the threshold 
shifts 
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Now let US jump to a set of exposuies that we maj^ expect 
to pioduce acoustic tiauma This kind of sound field Mill 
commonly include impulsive oi explosive noises with peal 
piessures that legulaily exceed 135 db SPL The laigei diop 
foiges, jet engines and gunfiie aie thiee examples of souices 
foi this kind of noise Undei these ciicumstances it is pos 
sible, hut not common, foi oui casual visitoi to show a laige 
tempoiaiy thieshold shift with a small peimanent lesidual 
If the equivalent of the electiician is assumed to have sensitive 
eais, he also may show some peimanent thieshold shift that 
can be attiibuted to his exposuie The possibilities foi legu 
lai employees aie obvious Even so, many peisons will not 
show peimanent thieshold shifts until they have been exposet 
foi yeais 

The lules I have been using foi the above cases aie not so 
helpful foi the range of exposuies fiom 95 db pei octave 
band to fiequent peaks of 135 db In this lange we must 
assume the possibility that the acute piocesses of acoustic 
tiauma and the chionic piocesses of noise-induced heainig 
loss can be piesent togethei One useful geneiahzation is 
possible These sound piessuies aie not gieat enough to 
pioduce acoustic tiauma unless the exposuies last foi seveia 
houis Accoidmgly, it should not be possible for one oi a fc" 
15-minute exposuies to peak piessuies of 125 db to be lespou 
sible foi a peimanent thieshold shift Theie will be manv 
othei combinations of duiation and level of exposuie that ai® 
univeisally safe, but most of these aie haidei to identify 
■with certainty Undei these ciicumstances statements about 
the possibilities foi causal lelations aie less positive and a 
laigei element of judgment is lequiied 
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INTERNATIONAL POSTGRADUATE COURSE IN 
RECONSTRUCTIVE SURGERY OF THE 
EXTERNAL NASAL PYRAMID AND 
NASAL SEPTUM 

An international couise in Reconstiuctne Sxugeiy of the 
External Nasal Pyiamid and Nasal Septum aa'iII be giA’en in 
Mexico City July 4-15, 1960, undei the auspices of the Uni- 
A’eisity of Mexico Medical School and its Postgiaduate Depait- 
ment, in coopeiation AA'ith the Ameiican Rhinologic Society, 
and undei the diiection of Di Andies Bustamante Guiiia, 
of Mexico City The guest piofessor will be Di Maui ice H 
Cottle, Chicago Medical School He aa'iII be assisted by a 
faculty of otoihinolaij-ngologists fiom the United States and 
Mexico 

Class membeiship is limited Apply for legistiation in- 
foimation to Di Robeit M Hansen, Secietaiy, Ameiican 
Rhinologic Society, 1735 Noith Wheelei Ave, Portland 17, 
Oie 



HISTOPATHOLOGIC INNER EAR CHANGES IN 
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The toxic effect of ceitain antibiotics on the sense oigans 
in the innei eai has caused concern since stieptomycin fns 
came into clinical use The known offendeis have been stiep 
tomycm, dihydi osti eptomycin, neomycin and kanamycm, a 
of which belong to the “useful but uniuly family of basic 
stieptomyces antibiotics 


This concern has been lecently intensified with the incieas 
mg incidence of ototoxicity following lelatively small doses ot 
these diugs The widespread use of dihydiostieptomycm « 
combination with othei antibiotics as lecently lepoited v 
Shambaugh, et alundoubtedly has been related to this m 
Cl ease The common occuirence of healing impaiiment an 
often seveie deafness aftei prolonged administiation of these 
diugs with high dosage has been well documented (Stiepte 
mycin,® ^ ® ■’® Dihydiostieptomycin,- “ Neomycin, 

Kanamycm^ The toxicity of streptomycin foi the 
vestibular system as compared with the auditory system has 
been generally recognized In contrast, dihydi ostreptomycW- 
neomycin and kanamycm has shown greater toxicity foi the 
auditory system A greater tendency to ototoxicity m the 
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piesence of high blood concentiations has been lepoited by 
ceitain authoi*s,^'“ =" but denied by at least one authoi ” 

A toxic effect on the kidney has been lepoited fiom neo- 
my^cin and kanamycm/’^^’-^ -* but less fi equentlj' fi om dihy- 
diostieptomycin and stieptomycin This has been thought 
to be a factoi in inci easing the blood levels and the tendency 
to ototoxicity 

In lecent yeais cases of auditoiy damage have occuiied 
aftei a low total dosage of these diugs, admimsteied within 
seveial days only^^'=®^° Impaiied lenal function has been 
evident in some of these cases, but is not knomi to have 
existed in all 

Onset of the healing impaiiment as long as one month aftei 
cessation of theiapy has been noted in manv instances' 
and has been lepoited aftei as long as five months 

The toxic effect of these diugs on the cochlear and vestibu¬ 
lar systems m animals has been well demonstiated Patho¬ 
logic changes in the cochlear nuclei in dogs and in the vestibu- 
lai and cochleai nuclei in humans weie lepoited by Stevenson, 
et al,®' fiom stieptomycin Winston, et aP-^^ leported 
changes in the cei ebellai cortex, medial and lateral vestibulai 
nuclei and othei aieas in the biain stem of cats fiom stiepto- 
mycm Christensen^'lepoited degeneiation in the cential 
vestibular and cochleai nuclei aftei stieptomycin in chronic 
expeiiments in guinea pigs Flobeig, et al leported in¬ 
hibition of intiacellulai pioduction of nucleic acids in \estibu- 
lai neive cells and Deiteis’ nucleus 

Degeneiative changes in the peiipheial leceptoi oigans in 
animals have been demonstiated by Causse,“' Beig,^'^® Rue- 
(ji 40 41,42 Hawkins and Lui le,'^ Hawkins, et al,' Schukneclit," 
Riskaei,'- and Nakamiiia,'® also less marked ascending 
degeneiative changes in the neiwe have been desciibed 
3s 39 40 42 43 45 46 Atiophy and degeneiative changes in the stiia 
vasculaiis have been leported in seveial,'”but weie 
not noted in othei lepoits Loss of auditoiy function also 
has been confiimed by lecording of the electric potentials ' '= 

43 4r 4- ^ 
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In the human, atiophy of the sensoiy cells in the oiganof 
Coiti was fust demonstiated in 1951 by K Giaf® in cases of 
tubeiculous meningitis, which became deaf duiing stiepto 
mycin theiapy No othei definitive desciiption of histopatlio- 
logic changes in the sensoiy leceptois in the human eai due 
to antibiotics has been found in the liteiatuie Tempoial 
bones fiom human cases of tubeiculous meningitis weie also 
examined by Whetnall and Lucas,'*® but they did not peiniit 
a diffeientiation between the inflammatoij'’ effects and pos 
sible diug toxicity 

The present lepoit piesents histopathologic findings ni a 
human which followed neomycin theiapy The case iepoil'‘^ 
as follows 


The patient (HKO ) was a oOAeai old white male who '"‘I® 
tieatment foi subacute bacteiial endoeaiditis When fust ‘ . 

he leceived five million units of penicillin and one giam of .. 

daily bi iniection foi foui days Blood cultuie giew' aeiobactei j 

winch weie inhibited bj less than 10 miciogiams pei cc of 
less than five nnlligianis of polymivin B Fifty milligiams 
B was given dailv b^ injection foi seven days and %giam of 
^ as given concin i entlj twice daily by injection and contniuea 
days, except foi t^^o days when he leceived Vz giam dailj 

Although no heaiing loss had been noted following the stieptonncin 
theiapy, it was now' discoveied that the patient was completeli deal * 
dizziness was piesent, although the patient W'as nauseated and lO 
on tw o or thi ee occasions 


Theie W'as no histoiy of disease of the ears, nose, oi throat, an 
OA/OA Aimed Seivices on June 24, 1942, the patient had ■ 

20/20 healing bilaterallj Examination on Decembei C 1957, rei 
grossly complete deafness and othei wise essentially noimal eoi®, 
and till oat A caloiic test employing 40 seconds of iiiigation 
of watei at 40 C pioduced nystagmus diiected awai fiom the te 
eai with a duiation of two minutes and 30 seconds foi both eais 
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Bone Conduction No lesponse at anj fiequenci 
Speech Detection Right eai 90 Left eat 80 


The patient expned on Febiuaii 12 1959 at 1 00 P M The tempo'®' 
bones weie i emoted the following day and placed in 10 nei cent Foi malm 
Decalcification and mounting of the specimen weie earned out m th® 
loiitine mainiei 
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HISTOPATHOLOGICAL FINDINGS 

Left Eai Lahyuntlune Capsule and Middle Eat Spaces 
The left tempoial bone was in a good genei'al state of pieseiva- 
tion The mastoid was well pneumatized, with a tiact of 
laige an cells extending posteiomedially to the labyiinth as 
fai as the internal meatus No inflammatoiy oi othei changes 
weie piesent in the middle eai, mastoid, oi internal acoustm 
meatus 







1 iliciophotogrraph XoSO sho^\lng oigran of Corti lett side at 
Junction of uppei and middle coil The innei haii cell is absent Oiitei 
h^air cells sho\N a combination of postmortem degenei ation and toNic eff(ct«5 
The outer pillai sho^s paitiTl de&eneiation Depression of Keissnei s 
menioiane localized and probabl' aitifact 


Innei Eat Theie weie eaily post moitem degeneiative 
changes of mild degiee affecting the leceptoi oigans These, 
hoM'evei, weie not gieat enough to obscuie the pathologic 
changes to be desciibed The vestibulai sensoiy epithelium 
showed no changes which weie not attiibiitable to eailv post 
moitem degeneiation The vestibulai neive fibeis and Scai- 
pa s ganglion appealed noimal 

The oigan of Coiti showed an absence of the innei haii cell 
which was neaily complete thioughoiit (see Fig 1) Only an 
occasional cell lemained The outei haii cells also shoved 
egeneiation thioughout, but of lessei degiee The estimated 
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peicentage of degeneiated cells vaiied fiom 100 pei cent to 
about 60 pel cent The distiibution of the degeneiation was 
inegulai Aieas of maximum loss weie found both in the 
apical coil and in the basal coil 

The pillais also showed degeneiative change In limited 
aieas both in the apical and basal coils the external pillai ivas 
absent oi maikedly degeneiated, while in some aieas itslioived 



ipicil toil V and m ^the "'8 the all la \ 

onisidend as P ii tialU , i, of tl'e left oai ' 

tl'i outliout tlio tocliloa tl in 

loss sociuoa nith a iepiesenting- Iho e 


The stria m 


A I’ 


B Tlie condltloii 
e\ti erne dcRiee o 


little definite change The iiinei 
glee of change than the outei 


pillais showed a lessei de¬ 


al ^s^t^wat Piesent thioughout In some 

foi one-thiid 0 ^ moirorthe''d/^/‘'°''® piomineiice 

Isee Fur 2 ) In nfu ^ distance to Reissnei’s membiaiie 

moLnencf The down to the spnal 

pioniinence The peiipheial cochleai neuioii and the spnal 

ganglion appealed iioimal thioughout Distoitm^ of Reiss- 

nei s membiane, the tectoiial membiane and L iLei pillar 

weie piesent which can be asciibed to fixation aiSt 
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Some loss of Deiteis’ cells was eMdent m aieas wheie de- 
geneiation of pillais Yas most mailied 

Hensen’s cells and the outei and innei sulcus cells weie 
lelatively well pieseived 

Right Eai 

The labjiinthine capsule and middle eai spaces weie noimal 
tluoughout Pneumatization was extensive in the aiea pos- 
teiomedial to the labyiinth The internal meatus was lound 



Pig 3 Microphotograph X5S0 right cochlei section through the :Junc- 
tion of middle and basal coils The inner hair cell is absent Outei haii 
cells are mostlY degenerated The pillars show earK degeneratne changes 
at their bases 


Innei Eai 

The state of pieseivation conesponded to the left eai 
Eaily post mortem degeneiative changes weie piesent but 
could usually be distinguished fiom toxic degeneiative effects 
The vestibiilai leceptoi oigans weie well pieseived and 
showed no evidence of toxic change The neives and ganglion 
cells appealed noimal 

The oigan of Coiti showed changes which weie almost 
identical with the left ear The innei haii cells weie almost 
all absent The degiee and distiibution of degeneiation of 
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oiitei hail cells, pillais and Deiteis’ cells coiiesponded faiil\ 
well to the opposite side (see Fig 3) In one aiea at the 
beginning of the apical coil (see Fig 4) the innei and outer 
hail cells, and the outei pillai weie absent In the middle 
pait of the basal coil, the innei and outei hair cells, the piHab 
and Deiteis’ cells and Hensen cells all showed much degeneia 

tion (see Fig 5) The peiipheial cochleai neiiions weie ue 

pieseived 



f (^orti 

PieT ^ Mici ophotogri nph XoSO iigrlit eai showing organ oi 
lunction of apical and middle coils The innei hair cell is mllar ^ 

hair cells are absent except for possible remnants The a' 

absent and the inner pillai degeneiated Deiters cells are seen 
distoited leinnants 


Reissnei’s membiane was depiessed in some aieas, as on 
the opposite side and the tectoiial membiane and mnei 
shoived the distoition typical of fixation aitifact 

SUMMARY OF HISTOPATHOLOGIC FINDINGS 

The degeneiative changes which aie of significance aie 
similai in the two eais, but moie advanced in two paiticulai 
aieas on the light (see Figs 4, 5) 

An estimate of the peicentage loss of haii cells thioughoid 
indicated a slightly gieatei loss of both innei and outei cells 
on the light The distiibution of loss was similai in that d 
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^^as iiiegulai, but the loss of the mnei cells on the light uas 
almost total 

The outei pillai showed gieatei degeneiative changes than 
the innei The loss of pillai cells was less maiked than loss 
of hair cells Deiteis’ cells showed less degeneiation than the 
pillai s 

The stiia vasculaiis might be inteipieted as showing some 
degiee of atiophy in some aieas (see Fig 2), but it is nn- 



5 Mici ophotog:raph XoSo right cochlea section through the middle 
part of the has> il coil showing adxanced degeneration of hair cells pillar 
cells Belters and Hansens cells 


likelj that this w as of functional significance Thei e u as no 
evidence that changes in the stiia weie locally related to toxic 
degeneration of the hail cells 

DISCUSSION 

In reviewing the history of this case, the total dosage of 
stieptomycin (four grams in four days) and of poljTinxin B 
(50 miliigiams pei day for seven dajs) could not be con¬ 
sidered the cause of deafness The dosage of neomycin, 18 
glams in 19 days, definitelv appears to have been responsible 
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The toxic effect of the diug on the mnei eais in this case lias 
been evidenced mainly by degeneiation of the innei hau cells, 
and to a lessei extent, the outer haii cells Lessei degieesoi 
degeneiation weie evident in the pillais, and to a niinoi 
degree in Deiteis’ cells While it is not possible to excludes 
toxic effect on the cochlear nuclei and cential pathAvaysuitlus 
case, it IS pel haps significant that the peiipheial cochlear 
neuions weie well preseived The degree of degeneiation ol 
the hail cells and to a lessei degiee of the supporting cells 
provides an adequate explanation foi the loss of heaimg 
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Deafness has been associated with disease of the thyioid 
gland by many obseiveis, and although this deafness has 
geneially been lepoited as of the peiceptive type, the exact 
cause has not been demonstiated One of the leasons foi 
this is that the changes associated with hypothyi oidism depend 
upon whethei the thyioid failuie occuis duiing the embiyonic 
development of the individual oi occuis at latei stages in life 

The congenital tjpe of hypothyioidism lesults in cietinism 
in which deafness is most fiequently found This deafness is 
piogiessive thioughout life and usually ends in total loss of 
healing 1= Although cietinism seems to cause a peiceptive 
deafness theie has not always been suppoit for this view 
Nagei^ in lepoiting the histology of the cietin tempoial bone 
desciibes it as smallei than noimal with maiked hypeiostosis 
on the medial wall of the cavum tympani which leads to nai- 
lowness and occlusion of the window niches The ossicles 
aie defoimed and enlaiged, but theie aie only-slight changes 
in the oigan of Coiti On the basis of this anatomical evi¬ 
dence the deafness would appeal to be conductive lathei than 
peiceptive 


Deaf ness has also been obseived in acquiied hypothyi oidism 

LaV^nlo!o"icay*'Tfh.n^io Section of the Ameiicm 

Jan if-is^igeo '‘"d Otologncal Societi Inc Chicago ill 

Kolos\"'sc'lfo(^^ofTT® naboiator\ Department of Otolar\n- 
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Howaith and Lloyd‘ lecoid five such cases Baines® heated 
cases of hypothyioidism and associated deafness, noting lieai 
mg impiovement in many instances Moehlig,“ McLamnv 
and Bailow® have also lepoited deafness as occuiing in case6 
of hypothyioidism The deafness in these cases does not seem 
to be as seveie as that in cietins, and the evidence foi eithei 
a conductive oi peiceptive type of lesion is no cleaiei 

Accoiding to McMahon’ the deafness may be conductive, if 
edema of middle ear oi Eustachian tube is piesent, oi pei 
ceptive fiom some obsciue effect of lack of thyioid on tli^ 
innei eai Maiquet*® states that the auditoiy distuibaiices 
appeal late in hypothyioidism and can be attiibuted tointei 
cellulai edema of the tissues Both middle eai and labyiin 
thine lesions occiu In the lattei, the membianous labyim i 
shows scleiotic changes and the cuboidal epithelial cells be 
come atiopine These aie found in the vestibule and con 
stitute examples of atypical degeneiation He fuithei ci es 
four causes of this deafness J a congenital process snni^ 
to that of heieditaiy labyrinthine deafness, ^ lesions of 
osseous capsule of the labyimth (edema and possibly henio^ 
zhagic suffusions), S blockage of the two windows and i 
intralabyiinthine hypei tension based on myxedematous m 
filtiation affecting the endolymphatic cii dilation 

It appeals then, that the auial anatomical changes piesenf 
m thyioid disease vaiy with the degiee of the disease piesent, 
and it IS conceivable that slight changes m healing could occni 
with subtle changes in thyioid activity, fuitheimoie, 
the lepoits, it seems that the changes in heaiing can occasion 
ally be leveised upon tieatment of the hypothyioidism 

Two cases of hypothiyoidism and associated lieaimg 1®®® 
have recently been seen in the Univeisity of Michigan OtologV 
clinic These have been caiefully examined audiometiically 
to deteimine whethei the deafness is conductive oi peicepti'^® 
The healing was followed in each case aftei tieatment Fob 
lowing this clinical and audiometiie study, an expeiiment ivas 
set up to see whethei the anatomical locus of changes pioduc* 
mg the healing loss could be deteimined Because of the ease 
with which developing chick embiyos can be made bypo- 
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thyioid the studies iveie made on the developed chick eai 
even though it anatomically is somewhat diffeient fiom the 
human 


CASE REPORTS 

Case 1 ^>Ir RC a 52 yeai old male ^\as known to ha'e had h'pei 
tension IT ^eals prior to admission to the University Hospital in Febiuary, 
1959 Five years prior to admission he had a seyere chest pain yyith a 
diagnosis of a myocardial infarction and at that time he yyas placed on 
potassium thiocyanate, four tablets daily This dosage yvas maintained 
for ty\o years then decreased to thiee tablets daily and more recently 
piior to admission in February, 1959, to two tablets dail' In Noyember, 
1958, he had noticed decreased hearing and gradual enlargement of his 
thvroid gland Concomitantly, he noticed also pnffv eyelids and a diy 
skin 

Examination in February, 1959, showed a blood piessure of 105/TO, and 
a pulse of 84 The skin yyas dry yyarm and doughy The thyroid gland 
yvas found to be diffusely enlarged yyithout nodules or tenderness He 
yyas leferred to the ear nose, and throat clinic yvhere the additional 
histoiy of nine yeais’ yyoik in a yeiy noisy enyironment yyas obtained 
The examination of the eais, nose and thioat yyas essentially yyithin the 
limits of normal except that the nodular thyioid y\as also noticed Audi 
ograms shoyvn in Fig 1-a reyeal a perceptiye hearing loss The ayeiage 
loss for the speech fiequencies in the left eai was approximately 25 
decibels and in the right eai approximaielv 35 decibels There is a de¬ 
crease in sensitivity to the high frequencies tvpical of a noise induced 
healing impairment A discrimination loss yyas lecorded at 48 per cent 
in the right ear and 36 pei cent foi the left ear 

The laboratory findings showed normal urine and blood picture A 
BXIR was found to be minus 23 per cent serum cholesterol 220 mg per 
cent FBI 16 gamma per cent, and the 24 hour iodine 131 uptake was 
9 8 per cent The serum thiocyanate yyas 11 mg pei cent These findings 
as recorded on February 24 1959, yyere consistent yvith hy pothvroidism 

The patient yvas taken off nis thiocyanate and treated yyith digitalis 
and dicoumarol because of his heai t disease and was discharged on March 
T 1959 

He was readmitted Maich 15, 1959 because of chest pain cough and 
feier of 1016“ F In the interim, he stated that he had been feeling 
much better and that his appetite and hearing had impioved Examina 
tion shoyved the thvroid to be slightly enlarged as before 

Audiograms were again taken and are shoyvn in Fig 1-b There is a 
marked improiement in his hearing The bilateral perceptne hearing 
loss for the high tones specifically in the legion of 4,000 and 8,000 cps 
persists but for the speech frequency of 1 000 cps the loss is onh 5 
decibels 

^‘kdings on March 19, 1959 showed a 24 hour iodine uptake 
ot 43 6 per cent which yyas interpreted as showing a low hvperthvroid 
range of uptake compatible ivith a gland which has been previously 
depleted of thy roid by potassium thiocv anate and is noiv enjoy ing a 
rebound hyperthvroid uptake following the withdrawal of the potassium 
uiocyanate In addition the serum cholesterol was now 18T mg per 
cent, thiocy anate 2 2 mg per cent, and the PBI 5 2 gamma per cent These 
no mgs, recorded on JIarch 26 1959 are within the limits of normal 

It IS the impression that this is a case of hy pothv roidism and associated 
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Fig- 1-1 Audiogiam of patient with inyvedema (Case 1) sUoulng !» 
lateral poiceptne lieaiingloss 

rig 1-b Audiognm of patient (Case 1) shou mg imnio\ement aftc 
nitlulnt'al of pot issnim tliioeianate *= impioxeme 
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peiceptne heaiing loss which has reco^ered following withdiawal of 
potassium thiocianate 

Case ^ Mis J L, a 65 \eai old housewife was admitted to the Uniier 
slt^ Hospital on August 2 1951, with the chief complaint of geneial 
sluggishness and fatigue Until IS months ago she had alwa^s been in 
good health operating her ow n di \ cleaning establishment but then she 
began to slow down and feel tiied Foui months piioi to admission she 
had a heai t attack and w as hospitalized foi si\ w eeks Tin ee months 
prioi to admission she had a cholecistectonn foi cholelithiasis and fol 
lowing this operation she neiei quite legained hei strength At this time 
she could not stai up foi longei than 30 minutes befoie lung down 
Concomitants she has also noticed intoleiance to cold a ^er\ puff\ 
face dll skin and decreased heaiing 

Examination showed an obese ladi with fine scaS, dn skin that is 
tipical of mxxedema Hei blood pressuie was 110/70, pulse 64 and les 
piiations 10 Examination of hei exes showed that tliei weie nearli 
closed because of the puffi ex elids 

The laboiatoix findings on admission lexealed noimal blood and mine 
The total cholesteiol was 456 mg pel cent The BMR was minus 24 pei 
cent the 24 houi iodine 131 uptake xxas 15 pei cent and scintiscan of 
the thxioid shoxxed complete absence of concentiation of iodine 131 The 
FBI w as 1 9 gamma per cent Because of hei heai ing loss she xx as i e 
feiied to the ear, nose and tin oat clinic xxheie examination of the eais 
nose and throat rexealed them to be essentiallx noimal The tlixioid 
gland XX as not enlai ged Aiidiogi ams as shoxx n in Fig 2 a shoxx ed a 
bilateial perceptixe tx-pe of heaiing loss, gieatei foi the high than foi 
the loxx tones She had a bilateial disciinnnation loss of 32 pei cent at 
90 decibels 

The patient xxas placed on S mgs of thxioid extiact dailx xxhich was 
increased to 16 mgs dailx xxithin one xxeek She began to feel bettei, 
haxe moie energx and xxas dischaiged on August 30 1959 

After sexeral xxeeks xxhile at home it xxas noted bx hei daughtei that 
the patient became more ambitious and xxas able to stax up foi longei 
peiiods of time In addition she also noticed a gain in hei heaiing, and 
on Xoxembei 25, 1959, audiogiams xxeie again taken (see Fig 2b) A 
noticeable impioxement in heaiing xxas recoided Again the bilateial 
peiceptixe txpe of heaiing loss pi ex ails the liighei tones being inxolxed 
more than the loxxei tones but the degiee of depiession is not so gieat 
as that during hospital staj 

At the piesent time the patient is on 1% gi of thxioid pei dax hei 
XX eight IS about 16 pounds less than at the time of hei dischaige in 
August 1959 hei pulse is SO and hei blood piessuie 140/100 Because of 
hei caidiac condition the amount of thxioid gixen hei is being incieased 
xeij slow lx to prexent anx precipitation of caidiac damage 

The deafness in the txxo cases lepoited aboxe is unquestion¬ 
ably of the peiceptive type, and moie than likely the changes 
have occuiied in the innei eai Whatevei these changes aie 
they aie ceitainlj not so diastic as to be peimanent In oidei 
to deteimine histologically xvhat these changes might be, a 
senes of expenments on hypotliyioid chick enibiyos xxas 
earned out The liypothyioidism xx’as pioduced by chemical 
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means, and the tenipoial bones of the chicks ^^ele examined at 
the noimal time of hatching 

PROCEDURE 

A total of 123 supposedly feitile eggs was placed in an 
mcubatoi which was maintained at 37 5° C and 70 pei cent 
humidity At ^allous intei\als the eggs weie turned fiom 
then last lesting position Because of mcubatoi mishaps, 
non-feitility, oi eailv death of the enibiyo, only 89 eggs sui- 
vived to be used expeiimentallv Of these, 17 weie kept as 
noimal contiols, most of them hatching on the tuenty-fiist 
day of incubation Of those hatching f oui wei e saci if iced f oi 
histological study of the noimal tempoial bone 

The lemainmg 72 eggs iieie duided into tliiee gioups, 
depending upon the age at which injection with thiouiea oi 
plain chicken iiiigeis was to be injected The times selected 
neie fouith, ninth and fouiteenth davs of incubation 

It has been shown“ that 2 mg of thiouiea injected into a 
developing chick enibivo has a destiuctive effect upon the 
function of the tliMoid gland and pioduces a niaiked degiee 
of hjpothyioidism Foi oiii puiposes thiouiea was dissolved 
in steiile chicken nngeis^= (2 mg pei >2 cc ) and lefiigeiated 
until used Befoie this solution, oi the plain imgeis, was 
injected each vas heated to 37 5° C Injections weie made 
undei steiile conditions into the albumin m the naiiow end 
of the egg aftei it had been cleaned with Liigol’s solution 
The injection sites weie then sealed iwth liquid paiaffm 

In the fust gioiip 20 eggs weie injected on the foiu-th day 
of incubation Seventeen weie injected with cc thiouiea 
m chicken iingeis and tliiee with }2 cc plain chicken imgeis 
Of the 17 thiouiea injected eggs, eight embivos died duimg 
incubation, one was saciificed on the fouiteenth day and eight 
on the twenti'-f 11 st day Of the tliiee imgeis injected eggs 
two died duimg incubation and one was saciificed on the 
tventy-fiist day 

In the second gioup 49 eggs weie injected on the ninth day 
of incubation, 43 weie injected with cc thiouiea m chicken 
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iingeis and six with ^ cc plain chicken iingeis Of the 43 
thiouiea injected eggs, 20 embiyos died dining incubation, 
two weie saciificed on the fouiteenth, fifteenth, sixteenth, 
seventeenth, eighteenth, nineteenth and twentieth days of 
incubation and six on the twenty-fust day Hatching is in 
vaiiably delaj^ed in the thiourea injected chicks so a delayed 
hatching embiyo was saciificed on the twenty-second, hventj 
thud and twenty-fouith day Of the six iingeis injected eggs 
foul died dining subsequent incubation, and two weie sacu 
ficed at the end of 21 days of incubation 

In the thud group thiee weie injected on the fouiteenth 
day of incubation All thiee weie injected with thiouiea m 
chicken iingeis Of these, two died and one was saciificed 
on the twenty-second day 

Upon saci if icing, each embiyo was fixed in Bonin’s solu 
tion, decalcified, and eventually imbedded in paiaffm fo' 
sectioning The sections weie cut at seven micia, moiinte 
seiially, stained with hematoxylin and eosin, and examinee 
micioscopically 


RESULTS 

Because the eais of the embiyos injected on the ninth dn' 
of incubation failed to show any abnoiraality, the eggs m 
jected with 2 mg of thiouiea on the fouiteenth day of men 
bation weie not studied fuither All the embiyos of eggs 
injected with chicken iingeis, legaidless of date of injection, 
failed to show any abnoimality 

Geneial changes weie noted in the chick embiyos injected 
with thiouiea at foui days’ incubation These chicks weie a 
delayed in hatching and if hatching occuiied they weie iin ei 
developed The yolk sac in each cluck was laige, n^d m 
completely absoibed 

Fig 3-a IS a photomiciogiaph fiom a noimal 2l-day'n^ 
chick embiyo showing a section of the lOot of the neck y® 
pictuie showing the loot of the neck in Fig 3-b is that of a 
21-day-old chick embiyo injected on the fouith day of incuba¬ 
tion with 2 mg of thiouiea in ^ cc chicken imgeis 




Fie o-a Cross section of necK of 21*da\ cluck embrvo show me normal 
structures formal th\ roid glan^ is mdicatecl b\ arrou (Mag oOX.) 

Cross section of the neoK of a 21~da\ chick embr^o iiuecl^cl 
thiourea on thf fouith da\ of incubation The tb^^old gland (ar- 
rou ) \s enlarged and the follicles contain more colloid than the normal 
chick embrso (Mag 50X ) 
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iingeis and six with cc plain chicken iingeis Of the 43 
thiourea injected eggs, 20 embiyos died duiing incubation, 
two weie saciificed on the fouiteenth, fifteenth, sixteenth, 
seventeenth, eighteenth, nineteenth and twentieth days of 
incubation and six on the twenty-fust day Hatching is in- 
vaiiably delayed in the thiouiea injected chicks so a delayed- 
hatching embiyo was saciificed on the twenty-second, twenty- 
thiid and twenty-fouith day Of the six iingeis injected eggs 
four died duiing subsequent incubation, and two weie sacii¬ 
ficed at the end of 21 days of incubation 

In the thud gioup thiee weie injected on the fouiteenth 
day of incubation All thiee weie injected with thiouiea m 
chicken iingeis Of these, two died and one was saciificed 
on the twenty-second day 

Upon saci if icing, each embiyo was fixed in Bourn’s solu¬ 
tion, decalcified, and eventually imbedded in paiaffin foi 
sectioning The sections weie cut at seven micia, mounted 
seiially, stained with hematoxylin and eosm, and examined 
micioscopically 


RESULTS 

Because the eais of the embiyos injected on the ninth day 
of incubation failed to show any abnoimality, the eggs in¬ 
jected with 2 mg of thiouiea on the fouiteenth day of incu¬ 
bation weie not studied fuithei All the embiyos of eggs 
injected with chicken iingeis, legaidless of date of injection, 
failed to show any abnoimality 

Geneial changes weie noted in the chick embiyos injected 
with thiouiea at foui days’ incubation These chicks weie all 
delayed in hatching and if hatching occuiied they weie undei- 
developed The yolk sac m each chick was laige, and in¬ 
completely absoibed 

Fig 3-a IS a photomiciogiaph fiom a noimal 21 -day-old 
chick embiyo showing a section of the loot of the neck The 
pictuie showing the lOot of the neck m Fig 3-b is that of a 
21-day-old chick embiyo injected on the fouith day of incuba¬ 
tion with 2 mg of thiouiea in cc chicken imgeis Bj 
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Pig 4-a Tlie roid gland of the noimal 21-da^ chick of Fig 3 -a 
(Maff lOOX) 

Pig 4-b The thjroid gland of the chick of Pig 3-b The follicles are 
larger than normal their lining is of a high cuboidal t>Pt, and the amount 
of stoied colloid Is incieased in amount eompaied to the noimal (Mag 
lOOX ) 

compaiing the two figuies, 3-a and 3-b, it is possible to note 
the hypeitiophy of the thyioid gland in the thiouiea injected 
chick The cei vical muscles ai e hypei ti ophied and the coi nifi- 
cation of the esophagus is low These changes would be com¬ 
patible with the findings of myxedema in which a goitei is 
piesent and the tissues edematous Figs 4-a and 4-b aie 
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a normal 21-dar-oia chick embr>o The noimal 
shoTvn (Mag oC?) membrane hair cell's and ganglion cells are 

foSth dar’^o'f mm chick erabrro injected with thi- 

and the tectorial menibrano ?‘^S‘°" teamen rasculosum is present 

of h™r”ceiu Apparent is the simtle 

Us odema (arronV n hmb It supportinsr tissue br a clear 

k entire length' (Mag extends below the sensora epithelium for 


Pliotomiciogiaphs of the chick thvioid 
^ig 4-a biif^^ gland is noimal in 

'^'•pertmDhv follicles, 

epithelium' ° folhculai lining with a high cuboidal 



404 


RITTER & LAWRENCE CHICK COCHLEA 


The changes noted in the eais of the thioiuea injected chick 
embiyos weie limited chiefly to the innei eai The only 
evidence of middle eai abnoimahty was some delay in con- 
veision of the stapes fiom caitilage to bone The stapes was 
piesent but not malformed No hypeitiophy of the middle 
eai mucous membiane, oi closuie of eithei the lound oi oval 
windows was seen No fluid was piesent m these middle eais 



Fm G Tlie plpilla of a 21-daA-ol(1 chick enibrio, injected on fouith 
'With thiouieT The haii cells aie canine shaped and tlie piotopHsm i 
incieased in amount and nater\ in ippeaiance The distinct 
edema is just heIo\v the hair cells and separates the hair cells fiom ii*c 
suppoiting- tissues (^lag- 200X) 

Fig 5 a shows the noimal oigan of Coiti of a 21 -day-old 
chick embiyo One notes heie the aitifact of the tectoiial 
membiane sepaiated fiom the haii cells, but the haii cells 
aie noimal, with ovoid shape, likewise aie the suppoiting 
tissues, ganglion cells and auditoiy neive all noimal 

Fig 5-b shows the innei eai of a 21-day-old chick embiyo 
injected on the fouith day of incubation with 2 mg of thiouiea 
m lA cc chicken iingeis Heie the tectoiial membiane is m 
contact with the haii cells, but the haii cells aie sepaiated 
fiom the suppoiting tissues by a cleai layei of edema, seveial 
cell thicknesses in width This edema has sepaiated the haii 
cells fiom the suppoiting cells completely m some aieas 
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Fig 6 IS a high magnification photoniiciogiaph of the oigan 
of Coiti of the chick shown in Fig 5-b This sho\\ s again the 
edematous aiea sepaiating the han cells fioni the suppoiting 
tissues, also the suppoiting tissues appeal thinned and 
stietched out The lian cells thenisehes lia\e changed fiom 
a noimal oioid shape nith scant piotoplasni, to a columnai, 
tooth-hke shape with incieased amount of wateiy piotoplasni 
This layei of edema and the tooth-hke han cells wei e pi esent 
in each chick that ivas injected with 2 mg of thiouiea at the 
fouiTh day of incubation They weie not pi esent in any chicks 
injected aftei nine days of incubation oi in anv contiol oi 
normal chicks 


DISCUSSION 


The ti\o cluneal cases have shonn a dnect leiationship 
etn een h\ pothvi oidisni and deafness The^ ha\ e also sho^^ n 
lat this healing loss can be le^elsed upon eithei the ad- 
rainistiation of the piopei amount of tliMoid oi iemo\al of 
le agent which inhibits thvioid activity 


he chick expeiiments demonstiate a dnect relationship 
^ edema in the de^ eloped sensor v papilla and injection 
in 0 he egg at a leiy eaily stage of deielopment of the anti- 
UToid compound, thiouiea The evidence is indnect but 
311 1 conclusive that this change in the sensoiv aiea is the 
esii of inhibited thyioid activity and not of the dnect in- 
uence of thiouiea As Romanoff and Laufei” have pointed 
\pi offset of the thiouiea depends upon the stage of de- 
thvioid gland at the time of injection In 
no injection of the antitlivioid compound had 

eaihei^tn npon the auditoiv organ unless injected at least 
■"■eie n davs of incubation, and tlie changes that 

thethjnoid^<dlnd^^^ 3hia\s accompanied bv hipeitiophv of 


thehumn!?^ diffeis consideiably fiom that of 

cochlea pnr, ™ Deiteis’ cells noi rods of Coiti The 

with the sensoiy cells 
IS moie JnJ ^nlls The chick aiiditoiy sensoiy aiea 

gically called the acoustic papilla It mav be 


un- 
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wail anted to assume that because hypothyioidism in the de¬ 
velopmental stages of the chick lesults in edema of the sen- 
soiy aiea by the time of hatching, something similai could 
occur in the human, yet it is not inconceivable, and the 
leversibility of the effect in the human suppoits its plausi¬ 
bility Pei haps occasional changes in the mnei eai occui 
with slight abnoimality of thyioid activity, and it is possible 
that these might, theiefoie, be leveisible with tieatment of 
the thyioid abnoimality 


SUMMARY 

Two cases of hypothyioidism with associated peiceptive 
deafness have been desci ibed Ti eatment with thyi oid in one 
instance and cessation of the admmistiatioii of a diug in¬ 
hibiting thyioid activity in anothei leveised this heaiing 
loss 

Expeliments conducted by injecting tluouiea into feitile 
chick eggs at a veiy early stage of development showed, at 
the age of hatching (21 days of incubation), maiked hvpei" 
tiophy of the thyioid gland and edema in the aiea of the 
sensoiy suppoiting cells of the acoustic papilla 

The possible lelationship between the occui lence of this 
edema and the leveisibility of the heaiing loss is discussed 
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THERAPY OF SUDDEN LABYRINTHINE DEAFNESS' 


0 Erik Hallberg, M D ,t 
Rochester, Mmn 


As the name implies, sudden deafness can and does stiike 
like a bolt fiom the blue and, like it, is almost always as¬ 
sociated with a loaiing tinnitus It may or may not be 
associated with dizziness 

The etiology of sudden deafness of labyiinthme oiigin is 
still obscuie Infoimation about it is next to impossible to 
obtain because the deafness is veiy seldom associated with 
events that kill the patient 

REVIEW OP LITERATURE 

Tieatment foi sudden deafness has vaiied gieatly all ovei 
the Avorld, depending mainly upon the attending otologist’s 
opinion as to the etiologic factois at play Ceitain ciiciim- 
stances associated with the onset may indicate oi at least lead 
one to suspect the cause in some cases Befoie 1950, veiy 
little had been wiitten on sudden deafness and its tieatment 
Suigical tieatment such as the fenestiation opeiation has 
been confined mostly to Euiope 

Opheim^ in 1950 expiessed the view that sudden deafness 
IS caused by an acute use of piessure in the labyiinth This 
use, he said, opens a load to lational inteiventioii against 
this condition, which otheiwise has such an unfavoiable 
piognosis He peifoimed fenestiation opeiations on thiee 
of his patients foi then decompiession effect At opeiation 
he attempted to leave the ossiculai chain intact In all these 
patients the heaiing impioved somewhat, but not to a sei vice- 
able level On punctuie of the labyiinth the fluid was found 

•Read at the meeting- of the Middle Section of the Ameiican Lar\nt,ologi- 
cal Rhinological and Otological Societj Inc Chicago III Jan IS 1960 
tSection of Otolarj'ngologi and Rlunologi Ma> o Clinic and Ma\ o rmin- 
dation The Maio Foundation Rocliestei Mmn is a pait of the Gi'id""'!® 
School of the Unnersitj of Minnesota 

editors Note This manuscript iccened in Tlie Laringosiope Office and 
accepted for publication Feb 8 laco 

408 



H 4LLBEKG LAB\ RINTHIKE DE AFNESS 


409 


to be undei piessure m one patient, but not in the othei t^vo 
Opheim stipulated the following conditions foi opeiation 

1 The loss of healing must be complete to the extent that 
such a condition is lecognizable, the function of the othei eai 
being noimal 

2 The patient must be a\ailable foi tieatment eaily enough 
m the couise of the disease that it mav be supposed that 
damage to the neuiosensoiy mechanism has not become 
nrepaiable 

Beicheit,= ^\olklng with Zollnei, offeied a lathei unique 
classification made up of two gioups 

Gioup 1 consisted of patients whose deafness could be at- 
tiibuted to psychoemotional factois that woik thiough the 
vegetoneural system upon the neuiosensoiy mechanism His 
ne patients m this gioup had dizziness associated with the 
eafness One of these patients undei went a fenestiation 
opeiation by Zollnei 

a 3S rear old woman experienced sudden total loss of 
a I ® right ear associated with set ere dizziness Zollner used 

filled leating the ossicles intact The inner ear was 

beforo hlood As one would expect the deafness which was total 
oeiore operation remained so 

The othei patients in this gioup weie tieated as though 
they had Jlenieie’s disease 

(houp 2 consisted of patients whose deafness was thought 
natl ^ mechanical effect on the cei vical sym- 

^oi'ous system oi on the neives suiiotinding the 
osteochondiosis of the ceiMcal pait of the 
the ^ Sudden deafness and loaimg tinnitus w-eie 

None of the patients had dizziness It 
X-iar ^ ^ de\eloped then symptoms while at w’oik, and 

ceiwical spine showed aithiitic 
detail patient, a 39-yeai-old man, is lepoited on in 


lo^S Vi 

patient had picked occuri ed one morning The 

complete general examf^^f®^ The results of a 

cf the ceriica] snino were negatiie except for arthritic changes 

showed marked dpafT>oec ^ An audiogram houe\ei 

i-Ked deafness on the left (between 50 and 70 decibels) Treat 
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ment with lest in bed and sti etching of the neck was started on the 
seventh day Five davs latei, heaiing had leturned to normal except for 
moderate loss in the high frequencies 

To me this appioach seems a little fai fetched, since many 
patients with aithiitic changes m then ceivical spine have 
no histoiy of sudden deafness 

Svane-Knudsen,^ of Denmark, peifoimed a fenestiation 
opeiation on one of his patients six days aftei the onset of 
deafness What could be seen of the labyiinth looked noimal 
Healing did not letuin 

In the United States, many of the publications on tins 
subject indicate that the patients weie tieated as though they 
had Menieie’s disease, in the hope that iiieveisible changes 
had not aheady taken place in the cochlea 

A diffeient appioach to therapy might possibly come fiom 
investigations by Bocca and Gioidano-* m 1956 They le- 
poited 28 cases in which the deafness occuiied aftei lecent 
exposuie to a diaft oi cold or in the couise of an infection 
such as influenza oi the common cold They piesumed that 
the piocess must be veiy similai to that causing Bell’s palsy 

Van Dishoeck and Bieiman® studied 100 cases of sudden 
deafness In 40 of these they found evidence that a viius 
infection was the cause of the sudden peiceptive deafness 
Thejr specifically blamed the mumps viius, but admitted, how- 
evei, that vasculai disoideis may be common They had no 
specific tieatment to offei 

Eecentlj’^ Saundeis and Lippy® examined nine patients who 
had sudden seveie deafness Foui of these definitely, and 
two piobably, had mumps Mumps and influenza antibodies 
weie detei mined on blood specimens fiom these nine patients, 
fiom 10 additional patients with Bell’s palsy, and fiom 370 
unselected patients (the contiol gioup) They concluded that 
subclimcal mumps is a common cause of sudden deafness and 
Bell’s palsy 

It ceitamly seems possible that sudden deafness might be 
of viius oiigin in many of the patients in the youngei age 



HALLBERG LABYRINTHINE DEAFNESS 


411 


gioup, but even then, as has been stated by Fowlei," the 
healing loss might be basically vasculai in oiigin 


I still feel that in most patients, at least in the middle and 
oldei age gioups, the healing loss is of vasculai oiigin It 
seems that theie aie at least two objections to the mumps 
^^lus theoiy l Clinical mumps seldom lecius 2 Mumps is 
such a widespiead disease that fev individuals escape it din¬ 
ing childhood 

If mumps weie suspected, I would still tiy the effect of 
1 asodilation, although if the patient weie seen light aftei the 
onset of deafness, I might also gi\e mumps vaccine The 
lecommended dosage for childien as well as foi adults is two 
injections of 1 0 cc each The inteiial foi optimal immuni¬ 
zation IS not knoivn, but one week between injections is 
suggested 

The lesults of tieatment of sudden deafness have, all 
in all, been disappointing, the mam leason, I hope, is that 
niost patients come late foi tieatment The obvious leason, 
0 couise, IS that the exact cause is not known in each case 
ow ei mentioned five patients with sevei e sudden lieai mg 
OSS of the neuiosensoiy tjiie who had spontaneous and 
gia 1 \ing lecoieiies This ceitainly was unexpected and, 
ns owlei states, it makes the lationale of hospitalization for 
in laienous injections of piocaine and foi heioic anticoagiila- 
uon leiapy, oi anv tieatment foi that mattei, difficult to 


w patients who had healing loss of tliiee 

Tiitnf '^‘^^^lon 01 less Fifteen patients leceived both 
of ^ 5^0 thiee times a day, and injections 

thipp ^ ^ solution of piocaine hvdiochloiide, 

lecpiioa manifested gi'atifying impiovement Five 

lecenpfi alone, one was much impioved Ten 

Piocaino drugs m addition to nicotinic acid and 

apv so leceived the anticoagulation thei- 

eSect expected to have much 

labjumthinp! ™"st be involved in 

^as startpB patients in whom the ti eatment 

®aily, the lesult was veiy encouraging 
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Fowlei gives the patient heparin for immediate effect He 
injects 50 to 75 mg deep into the subcutaneous tissue eveiy 
SIX houis foi five oi six days He then admimsteis dicumaiol 
01 waifaiin (coumadin), which can be taken m tablet foiiii 
Piothiombin time has to be checked legularly If this type 
of treatment is used, I suggest close supei vision and guidance 
by the internist 

Seveial investigatois say that piactically eveiy patient 
having aiterioscleiosis obliteians and acute vasospastic dis¬ 
ease presents some degiee of sludging and intiavasculai 
abnoimality, as seen in the bulbai conjunctival vessels Most 
patients also appear to have a clinically significant element 
of vasospasm 

PATIENTS STUDIED AT THE MAYO CLINIC 

Pieviously, I lepoited on a study of 178 patients with sud¬ 
den deafness ® Patients whose deafness was fiom moie oi 
less obvious causes, such as fiom injuiies and local infections, 
weie not included All patients with sudden deafness, so fai 
as my colleagues and I have seen them, have a peiceptive 
deafness, mostly of end-oigan type, with different degiees of 
leciuitment The deafness may vaiy gieatly fiom a total 
loss of hearing to a slight dip involving only one oi two 
f 1 equencies 

The following illustiations piesent possible etiologic factois 
at play As you see, most of them come under the classifica¬ 
tion “vascular accident” (89 patients) oi “Menieie’s disease 
(56 patients) I use the teim “vasculai accident” because it 
implies vascular damage but does not specify type The 
majoiity of the 178 patients studied weie spiead ovei the 
oldei age gioups, coiiespondmg to those in which coionaiy 
occlusion IS common Paikei and associates® estimated that 
85 pel cent of 3400 patients Avith angina %veie m the age gioup 
40 to 69 yeais Of the 89 patients with deafness due to vas¬ 
culai accident in my senes, 64 1 pei cent Aveie in this age 
gioup, howevei, theie was one significant disciepancy 3 6 
pel cent of patients with angina weie m the age gioup 20 
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to 39, ^^heleas 30 3 pei cent of the 89 with deafness ^^ele m 
this age lange 

This IS difficult to explain, as the blood supply to the laby- 
iinth IS such that even minoi vasculai changes might cause 
eailv symptoms I was able to lecheck 20 of the 27 patients 
(30 3 pel cent) in the age gioup 20 to 39 yeais Thiee of 
these subsequently had \asculai accidents elsewheie in the 
body This may oi may not be significant, howevei, I began 
to suspect that eaily athei osclei otic changes may be lespon- 
sible foi the sudden deafness, at least in some patients Foui 
patients with sudden deafness weie checked moie thoioughlv, 
including deteimination of cholesteiol, fattv acids and total 
hpids Eelow aie lepoits on two of these patients 

Case 1 A 40^eai old meclianic developed sudden vertigo while filing 
his furnace in 1952 It was a lather se\ere spinning vertigo with nausea 
and vomiting Ten da\s later, he had sudden deafness in the right ear 
and also seiere dizzs spells Then he was well until 195S when he came 
to the llaiQ Clinic because of pain acioss his chest The eais looked 
normal with normal hearing on the left and total deafness on the right 
The corneal reflexes weie intact and he had no nistagmus The caloiic 
test revealed a hipoactiie right equilibrators labsrinth 

The results of general examination were not remaikable The caidiac 
findings including the electrocardiographic pictuie were normal The 
blood pressure was 110 mm of meicurj sistolic and TO diastolic The 
^ular fundi showed minimal narrowing and scleiosis of the arterioles 
Blood cholesterol measured 305 mg per 100 cc on two occasions (normal 
loO to 250 mg 1 fatti acids 398 and 444 mg (normal 350 to 400) and 
total hpids 703 and 749 mg (normal 400 to 659) Because of these find 
mgs the internist thought the patient had atherosclei otic disease 

Case 2 A phisician aged 46 had sudden blurring of healing on the 
1 h roaring tinnitus on Februarv 15 1957 The ear felt as though 
It had fluid in it He had a strong tamili histori of coronan disease 
follow ing dav, the ears including the drum membranes 
audiogram showed a sharp island loss of hearing 
results of general examination were negative except 
apirt ^t'Sh levels of blood fats Cholesterol measured 190 fatti 

, ® ^-ttd total lipids 595 He was immediatelj started on treatment 
mpnio^ °f nicotinic acid giien 20 minutes befoie 

\t hen T t bedtime The hearing returned to normal in tw o weeks 
I mip-ht recentU his healing seemed still to be normal 

g t add that he has decided to sta' permanenth on a low fat diet 


RESULTS OP TREATMENT 

^ith the sludging and vasospasm in mind, my colleagues 
concentiated moie on using one of the vasodilatois, and 
01 seteial yeais nicotinic acid has been the diug of choice 
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At fust we stalled with mcotmic acid tablets, 100 mg 
befoie breakfast and 100 mg befoie suppei, on an empty 
stomach If piimaiil}'- we have suspected that the level of 
blood fats might be high, we have tended to mciease the 
dosage substantially According to Achoi and Beigef" and 
latei Paisons and Flinn,^^ blood cholesteiol has been deci eased 
a significant degiee by using 1 gm of nicotinic acid thiee 
times daily with oi aftei meals This is five times the usual 
dose Patients should also go on a low fat diet and stay on 
it foi the lest of then lives 

Othei methods, now moie or less investigative, aie at hand, 
winch make it possible to lowei the concentiation of blood 
cholesteiol in man Favoiable lesponses in the blood hpid 
pattern can be effected by a diet low in fat, by the addition 
of unsatuiated vegetable oils to the diet, and by the adminis- 
tiation of such agents as plant steiols, estiogens and hepaim 
These legimens have been lepoited as imptoving the suivival 
late foi pel sons who pieviously had had coionaiy occlusion 

So fai, the lesults of tieatment have been veij’’ disappoint¬ 
ing, to say the least, and one of the mam leasons could be 
that patients come so late foi treatment In such a fine 
mechanism as that of the end oigan of heaiing, nieveisible 
changes may take place quickly 

If the healing loss has lasted moie than thiee weeks and 
the healing does not fluctuate, one must conclude that the 
damage to the cochlea is peimanent and that tieatment di- 
lected towaid impioving the hearing is useless 

In checking ovei the lecoids of these patients, it was sm- 
piising and disconceitmg to see how many of them weie 
tieated foi a long time with inflation of the Eustachian tube 

SUMMARY 

Since nothing definite is known about the etiology of sudden 
deafness, the lesuIts of tieatment aie difficult to evaluate 
I believe, howevei, that the cause in most instances is to he 
considered a vasculai accident and that tieatment should 
consist of laige doses of nicotinic acid and a diet low in 
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satuiated fats Tieatment should be diiected towaid the 
patient as a hole, since the vasculai accident in the eai might 
be a foieiunnei of pathologic changes in moie Mtal parts 
elsewheie in the body 

In conclusion, may I say that we aie still playing with the 
pioblem, like a cat with a mouse, but so fai we “cats” have 
not yet had the pleasuie of swallowing the moisel 
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Foi the pill pose of this discussion, it is useful to divide the 
auditoiy neivous system into foui parts, as follows 


1 Cochlea 

2 Vmth Neive 

5 Biam Stem 

4 Auditoiy Goitex 

Expel lence gained ovei the past thiee years leads us to 
believe that lesions at each of these foui sites aie chaiactei- 
ized by distinctly diffeient patterns of lesponse to a divei*- 
sified batteiy of auditoiy tests Theie seems to be a unique 
patterning of lesponse coiiesponding to each of these foui 
sites of lesion 


The basis foi this patterning seems to be at least foui-fold 
fust, the diseased cochlea pioduces a number of unusual 
symptoms not encounteied in any’ othei part of the system. 
It manifests, foi example, loudness lecruitment, non-lineai 
distoition, and a lathei astonishing capacity to appieciate 
small changes in sound intensity It may be fiuitful to con- 
sidei all of these manifestations as symptoms of a basic dis- 
ojch) in the “biological amphfiei” of the auditoiy system, as 
desciibed by Davis 


econd, the diseased Vlllth neive produces a quite unique 
^lenomenon encounteied nowheie else in the system, a lathei 
ai -ed inability to maintain lesponse undei sustained stimu- 
lon Duimg sustained stimulation by a pine tone, foi 


Vhinolog^Vl^ llidaie Section American X.^r^ ngological 

r-,,., f Oto'o&ical SocieU Inc Chicairo tn .Ton is.i<i ncrn 
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example, the thxeshold intensity may use 40-50 db in as little 
as 60 seconds The effect is so diamatic that many of om 
colleagues fail to appieciate its leality until they have ob- 
seived it peisonally In a pievious publication, we have le- 
feiied to this as the phenomenon of “abnoiyyml miditoiy adap¬ 
tation ” In some lespects, howevei, the teim “i elapse” might 
be moie appiopiiate 

In addition to these localized sets of symptoms, theie appeal 
to be two lathei geneial piinciples One of these states that 
the subtlety of the auditoiy manifestation inci eases as the 
site of lesion pi ogi esses fiom peiapheial to cential An iHus- 
tiation of this piinciple is the audiogiam itself Thiesholds 
toi pule tones lepiesent lelatively simple judgments in any 
hieiaichy of auditoiy tasks In accoidance with the “subtlety 
principle," theiefoie, they aie most affected by lesions of the 
peiipheial appaiatus (i e, the middle eai and cochlea), less 
affected by Vlllth neive lesion, and affected only slightly, if 
at all, by lesions within the cential neivous system Anothei 
way of viewing this piinciple is in teims of the subtlety of 
the auditoiy manifestations of lesions at piogiessively moie 
cential sites At the peiipheial level the piesence of a lesion 
may be demonstiated with lelatively simple tests, such as 
thieshold foi puie tones oi lesponse to isolated monosyllabic 
words At moie cential sites, howevei, the piesence of a 
lesion can often be demonstiated only by means of considei- 
ably moie subtle auditoiy tasks 

The second geneial point concerns what we considex the 
‘'bottleneck princxple ” This states, in effect, that the piocess 
of tiansmitting the infoimational content of a complex audi¬ 
toiy stimulus (i e , speech) encounteis a veiy leal bottleneck 
in the Vlllth nerve and lowei brain stem Lesions at these 
sites limit the abilitj^ to undeistand speech diastically One 
may obseive, foi example, cases of Vlllth neive tumoi with a 
veiy pool speech disci imination scoie in the face of only slight 
1 eduction m the audiogiam Biain stem lesions may pioduce 
seveie disci imination pioblems with no depiession in the 
audiogiam whatsoevei 

Lesions eitliei more peiipheial oi moie cential than the 
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BAIANCE TESTS 


Fie 1 


effppt stem legion appaiently have mLich less 

005=,successful tiansmission of complex stimuli A 

geneiahzation exists in the case of 

ciirruTip/ ^sease duimg its active phase when speech dis- 
«immation may be sevei ely involved 

seJimSw^^^^’ neithei cochleai noi coitical lesions 

mpaii the oidinaiy speech disci imination scoie 

ollowing five cases illustiate these piinciples moie 
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LEFT LABYRINTHINE HYDROPS 



concietely They lepiesent, lespectively, unilateial lesions 
in the middle eai, cochlea, Vlllth neive, biam stem, and tem- 
poial coitex 

Fig 1 shows auditoiy test lesults in a case of left oto- 
scleiosis Note the low SISI scoies, absence of loudness le- 
ciuitment, and noimal Bekesy audiogiams, as well as the 
excellent speech disci imination scoie The only audiological 
manifestation of a heaimg loss is the loss in thieshold sen- 
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RIGHT ACOUSTIC NEURINOMA 



EEGSY AUWOGKAM BAIANCE TESTS 

Fiff " 


sitiMtr on the affected eai On all of the otliei auditoiy tests 
IS eai beha\es exactly like a normal ear 

di^2 ^ lesults m a case of unilateral iMenieie's 

gjoT the signs of a diseased cochlea, high 

audiDt^*^^^^’ lecruitnient, and the Categoiy II Bekesy 

^^^^lacteristic of inner ear lesion The speech 
ina ion score is reduced, but not too much in view 


/ \ 
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BEKESY audiogram BALANCE TESTS 

riK 4 


of the unfoiunate state of the sensoiy leceptoi mechanism 
In any event these thiee signs, high SISI scoie, loudness le- 
ciuitment, and Categoiy II Bekesy audiogiam aie unique to 
lesions affecting the cochlea 

Fig 3 shows a quite diffeient pictuie in the case of acoustic 
neuimoma Heie the SISI scoie is low, loudness leciuitment 
is absent, and the Bekesy audiogiam is Category III, exem¬ 
plifying the lathei maiked adaptation oi i elapse undei sus- 
stained stimulation, a symptom appaiently quite unique to 
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AC- _ ST _ 


LEFT TEMPORAL EPILEPSY 





t».lANCE ■reSTS 


lesions of the \IIlth neive Jsotice, also, the astonishingly 
0" speech disci unination score despite only a mild loss in 
Pure-tone threshold sensitmty 

bottleneck legion, and one is led to 
fib«' L ^ substantial number of ^ailth neive 

trau * ^ Kiuch moie profound effect on the capaciti' to 

tones^^ speech than on the capacity to tiansmit faint pine 
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Fig 4 shows test lesults m a case of iight-sided biain stem 
lesion consequent on vasculai insult Puie tone thiesholds 
aie lelatively noimal on both eais, but, on the eai opposite 
the affected side of the biain stem, the oidinaiy speech dis¬ 
ci imination scoie is quite low Now this is leally a veiy 
lemaikable situation, a maikedly i educed speech disci imma- 
tion scoie in the face of a quite noimal audiogiam, and the 
defect shows up on the opposite side only 

Finally, in Fig 5, we see a case of left tempoial epilepsy 
Heie, both puie-tone thiesholds and speech disci iminatioii 
scoies aie quite noimal Theie is leally no evidence of a 
“healing loss" in the oidmaiy sense The involvement of the 
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auditoiy system can be demonstiated, but only if the auditoiv 
task is made sufficiently difficult One method is to pass 
speech thiough a low-pass filtei befoie dehvei mg it to the 
patient’s eai This has the effect of attenuating the conson¬ 
antal sounds lelative to the vowels and makes the speech 
“muffled” and lather difficult to undeistand In this auditoiy 
task the imilateial defect shows up quite cleaily The dis¬ 
ci imination scoie is now consideiably lowei on the eai op¬ 
posite the affected tempoial lobe 

These eases illustiate what we believe to be the salient 
audiological manifestations of lesions in the auditoiy neivous 
system At the iisk of oveisimphfication, it seems to us that 
the entile pictiue is quite oideily 

Fig 6 summaiizes oiii piesent view We believe that the 
auditoiy manifestations of lesions at vaiious sites within the 
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auditoiy nei\ous system aie lather meaningfullv i elated to 
the subtlety of the auditoiy demands made bv vaiious kinds 
of tests 

Acuitv fox puie tones, fox example, is maximally affected 
by peiiphexal lesions and pxogxessi\elv less affected as the 
site of lesion moves centx ally Oi dinax v speech disci imination 
IS maximally affected in the bottleneck legion of the Vlllth 
neixe and biain stem, less affected bv cochleax lesion, and not 
at all by eithex middle ear ox coitical lesion 

Fmallv, at the extxeme centx al le\el only the abilitv to pei- 
foxm X datively subtle and difficult listening tasks is demon- 
stiablv affected 

The pxmciples and genexahzations pxesented hexe axe based 
on veiy incomplete evidence Thev should be intexpxeted as 
guideposts fox fuxthei xeseaxch xathei than fullv documented 
conclusions 


SECTION OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY OF SOUTHERN 

medical association 

Tim Section of Ophthalmology and Otolaxjmgologv of the 
OR exn Medical Association announces that thev axe now 
accepting papexs bv phvsicians of either specialtj- living in 
axea of the Southern Medical Association fox considexation 
In Rt the next annual meeting to be held in St 

lus, xMo , fiom Octobei 31 to No\embex 3, 1960 

01 an abstxact of the paper should be sent dixectlv 
Hiintf Albeit C Esposito, Suite 1212, Fust 

soon National Bank Building, Huntington, W Va , as 
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Fig 4 shows test lesults m a case of iight-sided biain stem 
lesion consequent on vasculai insult Puie tone thiesholds 
aie lelatively noimal on both eais, but, on the eai opposite 
the affected side of the biain stem, the oidmaiy speech dis¬ 
ci imination scoie IS quite low Now this is leally a veiy 
lemaikable situation, a maikedly leduced speech disciirama- 
tion scoie in the face of a quite noimal audiogiam, and the 
defect shows up on the opposite side only 

Finally, in Fig 5, we see a case of left tempoial epilepsy 
Heie, both puie-tone thiesholds and speech disciimination 
scoies aie quite noimal Theie is leally no evidence of a 
“healing loss” in the oidinaiy sense The involvement of the 
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auditoiy system can be demonstiated, but only if the auditoiy 
task IS made sufficiently difficult One method is to pass 
speech thiough a low-pass filtei befoie dehveiing it to the 
patient’s eai This has the effect of attenuating the conson¬ 
antal sounds lelative to the vowels and makes the speech 
“muffled” and lathei difficult to undei stand In this auditoiV 
task the unilateial defect shows up quite cleaily The dis¬ 
ci imination scoie IS now consideiably lowei on the eai op¬ 
posite the affected tempoial lobe 

These cases illustiate what we believe to be the salient 
audiological manifestations of lesions in the auditoiy neivous 
system At the iisk of ovei simplification, it seems to us that 
the entile pictuie is quite oideily 

Fig 6 summaiizes oui piesent view We believe that the 
auditoiy manifestations of lesions at vaiious sites within the 
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auditoiy nei\ous svstem aie lather meaningfully lelated to 
the subtletj- of the auditoiy demands made by vaiious kinds 
of tests 

Acuitj' foi puie tones, foi example, is maximally affected 
by peiipheial lesions and piogiessnely less affected as the 
site of lesion moves centially Oi dinai y speech disci imination 
IS maximally affected in the bottleneck legion of the Vlllth 
nene and biain stem, less affected by cochleai lesion, and not 
at all by eithei middle eai oi coidical lesion 

Finally, at the extieme cential level only the abilitj* to pei- 
foim lelativelj* subtle and difficult listening tasks is demon- 
stiably affected 

The piinciples and geneializations piesented heie aie based 
on \eiy incomplete evidence They should be mteipieted as 
guideposts foi furthei leseaich lather than fully documented 
conclusions 


SECTION OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY OF SOUTHERN 
medical ASSOCIATION 


e Section of Ophthalmology and Otolai-jTigologj.' of the 
ou era Medical Association announces that they aie now 
the^^ Papeis by physicians of eithei specialty li\nng m 
foi ^ Southern Medical Association foi consideration 
I ation at the next annual meeting to be held in St 

• Mo , fiom October 31 to November 3, 1960 


to the abstract of the paper should be sent diiei 

Albeit C Esposito, Suite 1212, F 
soon as^po^ssdj^^'^^^^ Building, Huntington, W 



NEUROVASCULAR DYSFUNCTIONS OF THE 
EIGHTH NERVE 


Sam E Roberts, M D , 

Kansas City, Mo 

My piesentation in the woikshop today is entiiely clinical 
It IS not statistical as there wei e no conti ols It is a metabolic 
study in which hypometabohsm will be stiessed Acoustic 
trauma, bacteiial, viial and othei etiologic factois have been 
excluded Opinions and conclusions aie hypothecated upon 
the investigations of 157 patients with adequate physical, seio- 
logic and othei examinations 

Positive statements obviously cannot, and should not, be 
made until clinical and basic leseaich aie bettei coii elated 

Histoiians of otology will piobably lecoid the yeais of 1950 
to 1960 as the decade of gieatest suigical achievement on the 
bony capsule of the labyimth 

Caidiovasculai histoiy will, I am suie, also lecoid that in 
this same peiiod moie has been done to ciystalize oui knowl¬ 
edge of caidiovasculai diseases than m all the piecedmg 
centuiies We must lecall that James B Heiiick of Chicago 
made caidiac histoiy when he gave his fust complete clinical 
desciiption of coionaiy occlusion as lecently as 1912 This 
was 254 yeais aftei Wepfei, a Swiss physician, demonstiatecl 
the fact that apoplexy is due to ceiebial hemoiihage 

I believe the next ten yeais, 1960 to 1970, will show a sig¬ 
nificant advance in the undei standing, pievention and tieat- 
ment of neuiovasculai dysfunctions of the entiie Vlllth neive 
We aie now in the thinking stages only 

Such men as Fowlei, Si , Fowlei, Ji , Hallbeig, Kimuia, 

•Reid It the meeting: of the Middle Section of the \ineiican Lar>nBolo„i- 
cal Rliinologrical and Otolog:ical Socicte Inc Chicago 111 Jan 18 1‘hJi 

trroin the Department of Otolai \ ngolope Lni\eisit\ of Kansas Medical 
Centei Kansas Cita Kans 

Editors Rote This mamisci ipt receiaed in The Eai Migroscope Office and 
accepted for publication Feb S 1160 
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Peilman and many otheis aie doing supeiioi jobs of cieative 
and pi evocative thinking on tins subject 

Fowlei, Si foi example, when discussing piesbyciisis 
states, “the basic causes in both the young and the aging aie 
siniilai insofai as they aie dependent upon a disoideied 
metabolism, paiticiilaily a disoideied oxygen supply” He 
fuithei emphasizes, “even when theie appeals to be no gen- 
eial hypometabolism oi hypothyioidism theie may be local 
hypometabohsm ” 

We have fai too long attempted to visualize otologic pathol- 
ogj’’ thi ough a tiny speculum When we ai e able to consti uct 
mentally an eai speculum the size of the human body, otologj’^ 
will advance even moie lapidly 

Since theie is no definitive laboiatoiy pi oof of an oiganic 
esion in hypometabohsm, the clinical diagnosis depends en- 
awaieness of the physician and a caiefiil and 
ougitful histoiy The lustoiy usually leveals a vague boi- 
ei me state of ill health SjTnptoms aie often so bizaiie 
puzzling even to the eiudite physician that these unfoi- 
na e patients will be told, “theie is absolutely nothing physi- 
a j wiong with you,” leaving the distinct connotation that 
e condition is neivous oi mental This often staits the tiek 
o''ei-ciowded institutions foi neivous and mental ill- 


comn/i'^*^ ^ common symptom of these patients who suffei 
fact f „ by mid-day due to hypoglycemia The 

an inn-ior, fiequently have had no bieakfast, oi 

thev bieakfast, lendeis them hypoglycemic befoie 

staitthe day’s activities' 


fust busi^!^°^^^”^ chiefly affects thiee classes of people 
sedentaiy and women whose occupations aie largelv 

eating habits mental, second, peisons with pool 

foods at the evenm^^'^^^ oveiindulgence in beverages and 
eneigy-produciTiD- . ^ ''"ben the body requiies the least 
an undesiiable and°oftP habits tend to pioduce 

occui even m ^ dangeious obesity, which may 

'my young) , and, thud, chain smokeis 
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and those getting veiy little, if any, exeicise—active oi 
passive 

E J Fowler, Ji ,= states, “Blood sludge has been obseived 
in many instances coincidentally with disoideis of the eais 
and in this authoi’s opinion it is fiequently involved in the 
etiology of tinnitus, vertigo and deafness ” 



Arteriolar spasm and its sec^uelae 

Fig 1 Hilgrer 5 nieclianism of aitciiolai spasm TJie transiidat on be- 
t\\een enclotheal cells result<? in exlrax asculai fluid The lattei compi esses 
l^mph capillaiies and localized statis causing* sludged blood A—ai terj 
V—\ein C—capillarj N—ner\e 

I am indebted to Jeiome Hilgei’ foi a giaphic illustiation 
of sludged blood (see Pig 1) 

Hallbeig^ points out, “The most common cause of sudden 
deafness is thought to be vasculai accidents and that 

these lesions may consist of thiombosis, embolism, spasm, 
sludging 01 othei conditions of/oi in the vessels caiiymg 
blood to the labyimth ” 

Kimuia and Peilman^ in then basic investigation of aiteiial 
obstiuction of the labyimth conclude, “ one houi aftei 



ROBERTS DYSFUNCTION OF VIII NERVE 


429 



1 Superior Olive 5 Inferior Colliculus 

2 Venlrol Cochlear Nucleus 6 Medial Geniculate 

3 Dorsal Cochlear Nucleus 7 Auditory Radiotion 
^ Lateral Lemniscus 

to occ™‘'' Patht^-^^ 


s where neurotascuHr d\sfunctions are 
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aiterial obstiuction the entue cochleai neive stained pooi- 
ly ”, "Myelin dioplets appealed in four days ’’."Tins 
expeinmental aiteiial occlusion pioduced a seveie localized 
biain stem lesion ” 

My impiession, clinically derived, is that vasculai dysfunc¬ 
tions and then sequelae, such as anoxia, aie the most common 
cause of all chronic dysfunctions of both divisions of the 
Vlllth nerve These dysfunctions may occui in the labyimth, 
in the cent! al pathways, in the associated nuclei or in the con- 
tiol areas in the biain stem extending to the ceiebial coitical 
teiminations (see Fig 2) Anothei impiession, also clinically 
deiived, is that piog:iessive Vlllth neive degeneiation could 
be nicely explained on the basis of slow deteiioration of myelin 
sheath of the Vlllth neive and, latei, axon destiuction 

Dennis and Calkins® lepoifed a case of total blindness with 
bilateial optic neive demyelination (Devic’s disease) It 
seems reasonable by compaiison that the Vlllth, another 
cranial neive, could be affected in the same mannei (see 
Fig 3) 

What affects the myelin sheath in one pait of the body most 
likely affects it elsewheie 

The piegangliomc fibeis of the autonomic neivous system 
aie also myelinated This could be at least one cause of auto¬ 
nomic imbalances, which contiol the entue vasculai system 

HISTOANATOMY 

Sliambaugh" was among the fust to demonstiate the dis- 
tiibution of blood vessels in the labyimth (see Fig 4) 

Williams® has shown a schema of the histoanatomy of the 
uncoiled cochlea (see Fig 5) 

HISTOPATHOLOGY 

Vasculai histopathology is essentially the same in all parts 
of the body It matters not whethei the pathology is in the 

»This affords an admirable opportunity for a joint compieliensiye clinrcal 
research nroeram The occuliat can visualize the neurovascular chanffes m 
the fundus the otoJog’lst is able to measure the destructive changres in the 
acoustic nerve 
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tiny \essels of the labyimth, not as laige as a human haii, 
01 in the laigei ceiebial oi conoiaiy aiteiies 

Since neui o-histopathology of the Vlllth neive after it 
leaves the labj until is almost nonexistent, demyelination (dif¬ 
fuse 01 patch 3 ' seems a leasonable postulation ' 


CocKlc^ 

Apex muidlt basal ccul 

r-r—r 


preper 

ComwvoA. eocJvleararl 

Leb^rtfilKinc atI 
dnl ccrebdUrart 



NiIjp ^^tabuhon of blood supply a, b, and c, according to 
ya, a, Siebenmans schema The branches of the anterior 
vestibular arterj' are not shoum 

niei'fs Disflse® l'lU^^lnth (From Henr^ Uillnnis 3Ie- 

'-'Has L. Thomas 1952 ) 

’^^uio-histopathologj’^ of the geneial iieivous 
The ambiguity in teiminologv 

“piolifo, as “slight inciease in celliilai element.” 

aie common, but the 

lequently used is simply “swelling” oi “edema ” 


lISUlUilJiNUE 


out that neiii ovasculai accidents aie the 
-_ disease of man He is supported in this opinion 

"rnishes an excellent opportunitx for basic reseaich 
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by Di. James KeinohanJ® pathologist of the Mayo Clinic 
Since the neiual elements of the labyiinth with its teimmal 
cii dilation and the entiie Vlllth neive with its myelin sheaths 
aie all extiemely sensitive to, and expiessive of, ISCHEMIC 
changes and edema, the incidence of neuiovasculai accidents 
in this legion is, theiefoie, piobably even gieatei than else- 
wheie m the body 

SUSCEPTIBILITY AND ETIOLOGY 

Susceptibility of neuiovasculai dysfunctions can no longei 
be legalded stiictly as a disease of the aging oi aged Mill- 
man^^ lepoits that “Moie than 75 pel cent of a gioup of 500 
Ameiican soldieis killed on the battlefields of Koiea showed 
at autopsy unmistakable signs of coionaiy disease Then 
ages langed fiom 19 to 23 Against this shocking total theie 
was only a meie 11 pei cent among the Koieans and Oiientals 
who died undei identical field conditions ” 

Susceptibility is divided into seven gioups 

i Inhabitants of the Western nations, mainly in the USA, 
who consume laige amounts of animal fats along with othei 
heavy foods and aie much moie pi one to vasculai dysfunctions 
than the Oiientals who consume mostly the plant fats and live 
much of then lives on a neai staivation diet 

S Those who aie most susceptible, howevei, in all geo- 
giaphic aieas aie the obese of all agesf with hypeicholestei- 
emia and diastolic hypei tension (see Figs 6 and 7) 

Behnke’= has illustiated giaphically the vaiious physical 
types 

A nutritional paiadox exists in this countiy In this land 
of plenty, even of the biudensome suipluses of good food, we 

♦Animal (satuiated) fats come fioin all kinds of meat ospeclall^ 
hambiirsrers neincrs canned meati. flrra\3cs commojcial fivinc- 
canned soups Animal fats also come fiom buttei \\hole milk crtam 
cheese (except cottag-e cheese) and egrsrs 

Plant (iinsaturated) fats in higrli concent!ations arc picsont in coin oil 
(Mazoia) soj oil ^^heat gei m oij cotton seed pecans peanuts ualniits 
and other nuts Other common food sources of unsaturated fats are oli'es 
coconut avocado sweet potato vvintei squash and nearly all cereals 

feel that juvenile In pometabolism is one of the specific cause** 
juvenile dclinquencv in both ho>s and plrls These children ait pin sic'1*'* 
ill frequentiv soci il outcasts often dovv nns’ht hostile to paients aiui 
friends and at times hrutallv vindictive 
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aie piobablv one of the pooiest fed oveifed nations on eaith 
On the patient’s chait we designate this as oveifed and iindei- 
nouiished (OF.UN) 

It IS not uncommon to find many young executues and 
employed peisons, as well as teenageis, whose bieakfast con¬ 
sists only of coffee and a sweet loll, oi onlv coffee and numei- 
ous cigaiettes These peisons aie natuiallv exhausted by 



Nature finaU\ 


delates slimming down—Beerhouse and his brethren. 


Behnke, A R , Jr., 


Fig 

older 


5 Beerhouse 
persons 


b^ 


Behnke 


pometnbohsm due to obeslt^ in the 


cot- to hj-poglycemia so they stait going to the 

poia candy bai This gives them a slight tem- 

eienm ^ i ^ mci eases the hypoglycemia At the 

oieiinf ^ consequence, they aie stai\ed and tend to 

dangeious^b” desseit, and be\eiages pioducmg a 

ha\e beerimales) who have peptic ulcei and 
tialfirnU-n ingest laige quantities of whole milk or 

b to hinm^i, cieam, which, of couise, piedisposes stiong- 

ncicnolesteiemia 
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4 Males until middle life, theieaftei, in postmenopausal 
01 oophoi ectomized females, the susceptibility becomes moie 
equally divided This stiongly suggests a gonadotiopic genesis 

Masteis and Ballew^^ have shown theie is no significant 
leduction in the function of the pituitaiy, adienal, thyioid oi 
paneleas dining aging—even including the eighth and ninth 
decades of life The gonads aie alone in then obvious and 



Susazi 14 M'i\ 1957 

7 H\ pomotabolivm due soleh 


Susan Tfre 35 Feb 195S 
J(ss 40 pounds 

to obesitv in tile \ounir 



well-substantiated i eti ogi ession dm mg the fifth and sixth 
decades of life 

Page,’' foimei piesident of the Ameiican Heait Associa¬ 
tion, humoiously points out that while the sex factoi does not 
seem to have been invented piimaiily with the intent of pie- 
ventmg women fiom developing vascnlai dysfunctions until 
aftei menopause it seems to be woiking out that way 

5 Pei sons with autonomic imbalances, those with a domi- 

•llils sug'ROSts 'ilronglj that f,onad il sub'ititution thciuiu imt h® *''■ 
clicalert fiom the climacteric (male and rtnialo) to tlio nt >'e 
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nant sympathetic autonomic neivous system—tlie get-it-done 
type 

6 Peisons undei stiess, emotional leactions pie-disposing 
to \asospasm and its sequela 

7 Individuals with heieditaiy backgiound of neuio\asculai 
dj sfunctions 


SYMPTOMS AND DIAGNOSIS 


Otologists aie fiequently consulted befoie senoiis neiiio- 
lasculai damage has occiuied elsewheie This is often due 
to an annoying tinnitus oi just an occasional ping in the eai 
mild 1 eitigo is fiequentlv the reason foi an eai consultation 
^ lei e IS no othei place in the human body whei e a slight 
vasculai dj sfunction such as a vasospasm, a tiny embolus oi a 
iiombosis can so quickly cause minor symptoms or, at times, 
such a great calamity' 

Again, caieful and thoughtful history is of gieat importance 
VTTT+? ^i^gDosis of neurovascular dysfunctions of the 
1 nerve Alvarez' has repeatedly pointed out that the 
P ^^rnian often neglects to inquire and the “patient often fails 
tio bl P^^^’^mian of a bad dizzy spell at the start of his 
anu^ "^mnitus of a roaring, pounding or pulsating type 
ue ging as shown on many audiograms are at least pre- 
stuictio^ 6'^idence of a primary vascular narrowing or ob- 


as violent seizures of Meniere’s disease are just 

blonri giadual naiiowrngs or occlusions of the 

pectoiis^ilV Vlllth neive as the pain of angina 

coronary aiteiies^^””''occlusion of one oi both of the 

occur0/ \xghts in the outer canthus of the eve 
_^less often but it is of significant diagnostic importance 
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Only a few loutine, inexpensive laboiatoiy piocedines aie 
lequued Roentgenogiams aie useless 

THERAPY 

The causes of any dysfunction oi any pathologic state aie 
the sum total of all conditions lequiied to pioduce it, theiapv, 
theiefoie, must be diiected at the causes 

Regal ding tieatment, Fowlei, Si sti esses, “It is impoitant 
not to be dogmatic in these matteis, to say it can’t be done 
Keep tiying with newei and newei ideas, old definitions and 
old concepts aie not enough ” Theiapy is divided into tluee 
categoiies nutiitional, the use of phaimaceutical agents and 
the collection of faulty habits The dietaiy tieatment is 
extiemely simple, only a question of specific patient m- 
sti uctions 

Null itional 

1 Weight 1 eduction when indicated which, of itself, loweis 
seiuni cholesteiol, 

2 Dietaiy manipulation i eduction of all fats, especially 
animal (satin ated) fats and substitution of plant (unsatu- 
lated) fats (see Fig 8) , 

3 Substitution of seafoods foi the mam meat couise seveial 
times a week because they aie low in fat, have a high iodine 
numbei and abound in mineials Otheiwise, lean meats, cot¬ 
tage cheese and othei piotein as desiied. 


* Ml tieutinont nuist be Indn idu ili/cd i»ul subject to cluin^c f oiu time t 
tunc eveept the nutiitional phase ^^Ilich lenuiins constant until 
scientific kno>\ lcdt?o is i>ailable 

A coniplcteh fat-fice diet is not onh impiactic il but dan^iious B^th 
fnts uio used pin nolo^^lcilh in iinl\ us a souico oi iinimdiite and renmp 
Pfttfenis n ho without medical «d\icc jdacid thernseUcs on a 
fioc diet (ontinuod to iin ^^clr^ht mid lose stionL,iIi T i idd t on of im 
to then diet cspecialU in the foijn of plant fits cntiieU lc^c^sell tho 
piocess 

IModeiation and hilmue in e\tijthme- should bo tlu motto To j man> 
factois and lof^ulalois of inetahollsm aic still unlx.no\\n to uaiiant tami^tj; 
inji: with a well bal meed diet ^ etretable fat should hi cini)hasi/cd in most 
Mnoiican diets but not to tlic eiitiie exclusion of animal fats 

J^uilhci infoimilion (onccinln^r Ihi dtvclopimni of tins M;,jm(n stems 
in unlN fiom the toachiUK: of lleniv A Sihiocdoi of WaslniiRton Uu \(isit' 
Mechanisms of n\pei tension published b\ Cluis C Thomas Spiinkflom 
III 105 1 the \aiio s wntlnj^s ind pemonni cominunlcaiious of .Ihvm n 
Mastois of Mashin^lon Uni\iisit\ ScMiioui II nin/lei of Coiiull Uu \e** 
sil\ and \uthoi of The Clinical Aspects of Ai toi iosclei osis pubiislud o' 
Chas C Tliomas injrfield Ill 1*157 (p 2*1) and m\ own c\pm 
Pal Nose and Thioat pNsfnnctioiis l>ut to Deflclcncks and Inihalancfs 
published b^ Chas C 'Ihomas Spiln«:fleld III IO 57 
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4 Elimination of lefmed sugai and substitution of aiti- 
ficial sweetening (Jelsweet) Wildei and Keys’ha\e shown 
“Sugai only supplies caloiies, it has no othei niitiitional 
value, and the vitamins piovided bv othei foods aie sapped by 
sugai m libeiating these caloiies” 

oolley”' points out “ sugai can be shown to be antag¬ 
onistic to the action of thiamine, since the thiamine lequiie- 
ment of an animal may be inci eased by laising the caibo- 
hj diate content of the diet The leason caibohvdiates, which 
aie not antimetabohc, can be adequately supplied by baked 
potatoes, whole wheat biead, ceieals, fiesh fiuits etc Their 
caibohi diate content is moie slowlv digested than lefined 
sugai—theieby keeping up a constant tiickle of sugai into 
tie blood stieam and pi eventing hvpoglvcemia 

o Elimination of all sweet desseits and beveiages The 
leason peisons who legulaily consume sweetened desseits 
^ i a their diet fiesh flints (tliiee laige seivings 

eaci dav aie desuable) with a high content of vitamin C and 
nnneials ^ And, 

5 One 01 two law vegetable salads daily, luncheon and 
suppei Cooked vegetables as desiied (see Figs 8 and 9) 

Phai niaceufical y 


3Iassi\ e doses initially of B complex, especially B„ and 

Complex F C, (Lilly), and oiallv 
Tinti f ^ ^Qd otheis depending latei on adequate 

1 lOn to supply necessaiy Mtamins and nnneials 

Ba/aiice These potent anabolic agents, 
^ balanced combination, so well 
female r, aie employed in all patients, male oi 

Jible sim ^ ^ Masters points out that the prob- 

-eigism of these combined steioids pemiits smallei 


formition xnd ,iam- 
°alLT.c ^ 'defectTuus'^Uslul cou°d 

stiinea pigs can s^ntheslze \mm n C and m st 
ptexiouau reported b' these pharmaceutical acrents haie b«en 
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doses of each to achieve the same physiologic effect This is 
piobably due to piotein anabolism, maintenance of nitiogeii 
and phosphorus balance, as well as body electiolytes Neitliei 
masculinization nor feminization with inci eased hirsutism 
was obseived in this study 

Geviine (Ledeile) and Mediatiic (Ayeist) seem to be the 


RELATIVELY LOAV SATURATED FAT AND LOW CALORIC DIET 


Food 

Pei mitted 

A.void 

beverage 

Coffee tea sKiinmed milk 
butteimilk tomato 3 uice 
and fruit fiiices 

Whole milk cieam 1 nut oi 
a\oid alcoholic be^elage 
and beveiages piepaieu 
w ith egg \ oik 01 fats 

BRE\D 

Whole wheat Staff Peppei- 
1 idge not more than 2 
slices daih—Kimko is ex¬ 
cellent 

MGiite bread oi biscuits un 
less foitified floui is used 
Breads piepared with ea^ 
lolk such as coin hi pad 
muffins buttei crackers 

CEREALS 

Wheat gei m Kellogg's Spe¬ 
cial K Quaker Oats Add 1 
01 2 teaspoons of Lecithin 
(Leciphos) to all of these 
cereals 

Highh milled (not whole 
giain) noodles 

CHEESE 

Low fat cottage 

All others 

EGGS 

PAT 

2 or 3 w eekli poached or 
boiled (Fry or scramble in 
Mazola Oil oi soj bean oil ) 
Vegetable such as Mazola 
safflowei OI sow in salads 
and cooking Nuts 

Fried or piepared in shJ 
other form 

All others especialli ani¬ 
mal fats 

MEAT 

Lean 4 oz *4 pound once 
OI twice daily or poultrj 
(Remo\o all ^ isible fat) 

Poik hamburger wieneis 
etc gra\ ^ canned meats 

FISH 

Bioiled 1 oasted (iemove all 
^^Slb^efat) Fish all Kinds 
Shell fish are supeiior 


POTATO 

Baked S each ’v\eeK (jacket 
contains ^aluablc miner¬ 
als) 

Fned oi potato chips 

SOUP 

Vegetable o\stei prepaied 
fiesh ith skimmed milk 
Meat soups only if fat is 
skimmed off at icebox tem- 
peratuie 

Soups and sauces 
fiom animal fat and an 
canned soup except Camp” 
bell s bouillon and beef 

BUTTER 

Spreads made from plant 
fat not moie than 2 or 3 
pats each da\ unless other- 
w ise insti ucted 

Ordinal \ butter md hnd- 
ened margarine 

DESSERT 

Fiesh or unsweetened froz¬ 
en flint oi juices berries 
or melons Use Jelsweet for 
all sweetening 

All sweet dcsseit (Sec 
Hidden Sugai s ) 

^ EGETABLE 

All green leaf\ red and 
^ellow Add Brewei s \east 

None 


NOTH heat ftei in Lecithin \ep:etable oils and Bieners \cast (Thomp 
sons) nn' he pin chased at all Natural rood stoi es and at maiij food 
inai Lets 
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NEAL PLAN 


Breakfast _ 

Citrus fruit 

■Whole grapefruit or S 
oz. of fresh or frozen 
orange juice or 2 or¬ 
anges All kinds of 
hemes and melons or 
other fruit in season 
Cereal 

Fish all kinds 

Coffee or skimmed 
milk. 


Dinner _ 

Fruit or juice 
Lean meat—poultrt oi 
fish Remote all \is- 
ible fat (Small ser\ - 
ing ) 

Ran \ egetable salad 
Bet erase 
Fruit dessert 


Supper _ 

Low fat meat—fish or 
cottage cheese mited 
n ith n hole lemon and, 
or onion 

Ran \egetable silad 
French dressing 
Fresh or frozen fruit 
or berries 
Skimmed milk 


Toast —1 slice 


Sea foods or fish of some kind should be sett ed as the meat course three 
times a neek 

ilidmorning or midafternoon tomato juice fruit Juice buttermilk or 
skimmed milk substituted for the usual coffe or cokt break 

All obese persons should knon that tbet mat mth safetv remove un¬ 
desirable fat bt setting onlt HALF portions of a tariett of tt ell-balanced 
high t itamin-mineral foods 

^hSgestion To curb that ratenous appetite A howl of fresh fruits such 
a fs oranges apricots etc tt ith cereal skimmed milk sweetened 

nitn Jelsneet one hour before luncheon or supper You should be able to 
siimp or skip the regular meal 

® Instructional Card No 1 for dietart manipulation git en to each 


agents of choice Gevime is used chieflv m the female and 
Jlediatiic m the male 

Othei hormones, such as thvioid extiact, ha^e been dis¬ 
continued as theiapeutic agents, except in the th^■l oidecto- 
nnzed patient—then only in veiy small dosages for a shoit 
peiiod of time When the endociine glands aie supplied with 
an adequate and balanced chemical media (thioiigh nutiition), 
elieie stiongly they will seciete then own honnones 

In autonomic imbalances Bellezgal Spacetabs (Sandoz) aie 
e ective stabilizeis in establishing a bettei integration be- 
neen the autonomic, glandulai and tasculai sj’stems One- 
tablet should be taken morning and evening foi a short 

eiio of time until the other factois of hvpometabolisni haze 
been collected 

Enzi/m^s 


ba^ie of enzj-mes is undergoing such extensive 

nlolfto^™'present time that clinical enzv- 
d-afirm ® fundamental i eseai ch These mz esti- 

of ^ hozz-ez'er, to an entirely nezv phase 

icine zvliich zvill concern hz-pometabohsm 
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Anticoagulants 

Hepaiin is used in small dosages concuiiently with and 
after complete vasodilation Laboiatoiy contiol of piothioni- 
bin activity is essential 


HIDDEN SUGARS IN POOD 

Eliminate all of these foods and beveiages fioni \oui diet Substitute 
fiesh 01 unsweetened fiozen fiuits and fiesh fiuit juices 

Compiled l)v 

Michael J Walsh, M Sc , P R I C , A I Ch B 
Comultinp Nnh itioniitt, Bevci ly Hill s, Calif _ 

Food Item _ In Oidinaii Senmgs 

Beverages— 

Colas, soda pop, loot beei and most caibonated beveiages contain 
fiom 3% to 5 teaspoonfuls of sugai 
Cakes and Cookies— 

Angel food, chocolate cake, donuts, etc, contain fiom 3 to 7 teaspoon 
fuls of sugai 

Candies — . 

Chocolate cieam, Heishev bar (small), fudge (one ounce scinnre) 
contain tiom 2 to 4^ teaspoonfuls of sugai 
Canned Pi uits and Juices— 

Canned apiicots, peaches and stewed fiuits contain from 2 to i/S 
teaspoonfuls of sugai 

Dairy Pioducts— o i. t i 

Ice cieam, ice cieam cone, ice cieam sundaes contain from 3% to i 
teaspoonfuls of sugai 

Jams and Jellies— , 

Apple buttei, stiawbeiij jam and vaiious jellies (one tablespooniui) 
contain from one to foui teaspoonfuls of sugai 
Desseits (Miscellaneous)— 

Apple pie, apiicot pie, cheny pie, Jello and vaiioiis puddings contain 
fiom 4 to 10 teaspoonfuls of sugai _ __ 

Fig 3 Iiisti notional Caid No 2—Foods and beseingts to be elim nated 
fiom diet 


Vasodilatoi s 

Histamine and nicotinic acid When the situation is lUgent, 
as in Menieie’s disease and sudden deafness, histamine, usually 
with hepaiin, is definitely the agent of choice 

Holton'-' points out that " histamine given by the intia- 
venous loute causes a gieatei inciease in blood flow to the 
cential neivous system than any othei known diug” He 
also believes "Histamine is a chug of choice m the management 
of neuiovasciilai distuibances of the Vlllth cianial neive 
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and IS quite an effecti\e agent m edema occiuiing anyvheie 
in the body 

Mufson^® lists the following leasons foi choosing histamine 
a It causes the most intense and extensive ei^i’thema, b It is 
safest because it is a natuial body constituent, and c It may 
be used in coionaiv—but not in asthmatic patients 

Intia\enous infusions of histamine and hepaiin aie office 
piocedures, hospitalization is neithei necessaiy noi desiiable 
The infusion, howeiei, must be adniinisteied by nuises 
tiained in the technique and skilled in venipunctuie Such 
skilled nuises aie seldom aiailable in geneial Hospitals The 
infusions lequiie 90 minutes each, followed bv 30-minute lest 
peiiods (see Fig 10) With piopei timing of appointments, 
a loom Tjo'xG' as shown in this photogiaph (see Fig 10), 
can easily caie foi six patients each woik day 

management of faulty habits CONTRIBUTING TO 
METABOLIC DISFUNCTIONS 

Sleep 

Adequate and lestful sleep IS necessaiv to pieseive the 
normalcy of the neuiovascular system Sleep is one of oui 
most useful measuies in the collection of even the most seiious 
neinovasculai djsfunctions 

Pheneigan (piomethazine hydiochloiide), an antihistamine, 
- ^ mg, at bedtime is usually effectual foi all types of in- 
titillates, of which I am a bit feaiful because 
® eu cumulative effects oi addiction, should be piesciibed 
m minimal and leceding dosages Alcohol, as haid liquoi in 
0 elation, especially m the aging patient, has a mild seda- 
ne e feet by its depiessive action on the cortical contiol 
vn” a^i ^ quick-acting hvpnotic of shoit diiiation with 

^ ^ activitv Theie is no diiect haim to the befoie 

pel 01 bedtime “toddv” to assuie nights of sound sleep 

Lack of Physical Exei cise 

bed^i^ 11 * seiious neinovasculai dysfunctions should 

s e piesciibed and then only foi a shoi-t time Muscles 
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of action (exercise) give the blood vessels the helpful squeeze 
to speed up ciiculation 

Massage and heat have a distinct theiapeutic value in neaily 
all vascular dysfunctions A busk eaily morning walk and/oi 
a vigoious massage, by a tiained masseur oi masseuse with 
stiong hands, aie excellent ciiculatoiy stimulants (no gadgets 
or shaking tables) ' A loutine morning cold sponge is also 
an effective ciiculatoiy stimulant 



Fig 10 Intiavenous histamine loom 


Tobacco 

Ciiculatoiy distuibances caused by smoking may vaiy fioni 
vasospasticity of the peiipheial vessels bj'- diminishing the flow 
of blood to complete thi omboangiitis obliteians (Bueigei s 
disease) Roth,=* by using a special theimometei, has shown 
that the tempeiatuie may fall even moie than 5 3° F in the 
exti emities 


RESULTS 

Neaily all patients had subjective impiovement—especially 



ROBERTS DYSFUNCTION OF VIII NERVE 


445 


m geneial health Many had aiiestabihty of furthei func¬ 
tional loss Some had subjective and objective functional 
impiovement of the Vlllth neive, appaientlv not spontaneous 
01 coincidental None was cuied 


SUMMARY 

The impoitant unit of medical consideiation should always 
be the patient as a whole—^the piesent state of his metabolism 
and his biologic past—not just his diagnosed disease' I be¬ 
lieve the bioad subject of hypometabolism is the most neg¬ 
lected phase of medicine, chiefly because thei e is no definitive 
laboiatoiy pi oof of an oiganic lesion By implication it could 
be lesponsible for many other metabolic and degeneiative dis¬ 
eases which so fai lemain unsolved 

I concur in the conclusions of Schioedei-^ when he states, 
The final answei to this pievalent disoidei of oiu civilization 
cannot be piedicted inth ceitainty Theie is moie to be 
earned than has been learned in spite of the advent of snc- 
cessful theiapy ” 

If the outlined theiapy is applied when indicated, it is my 
comuction that we do have a treatment now that is suipiis- 
ingly helpful 

The fundamental knowledge of the diagnosis and manage- 
men is easily acquii ed and easily applied Ceitainly we may 
3 00 ' foiwaid with high anticipation to substantial piogiess 

n 0 0 ogj duimg the next decade—when the medical aspects 
0 0 ai jTigologj' will be moie cleaily undei stood We will 
ongei have to give a dour piognosis to patients with 
^ lesions The excitement and joy of glowing 

h Ilie great rewards of research, both clinical 


and icient motivation by all those engaged in research 

here such motivation has been demonstrated 

solved ^ ^ Pioblem of Vlllth nerve dysfunction will be 


1 Po\M,Fr E P Sr 
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COGAN’S SYNDROME 


D Thane R Cody. M D 
and 

Henry L Williams, M D ,§ 
Rochestei, Mmn 


In 1945 Cogan’ leported foui cases and found a fifth= in 
the hteiatuie, of a sjTidiome consisting of nonsyphilitic intei- 
stitial keiatitis associated with \estibulo-auditoi-j’- sjinptoms 
In 1949 he added four’ more cases to the literature The in¬ 
terstitial keratitis is usually bilateral, characterized by rapid 
remissions and exacerbations and may oi may not lead 
eventually to diminution of visual acuitj- The vestibulo- 
auditory complaints consist of seveie vertigo, tinnitus, nystag- 
Rius, ataxia and progressive bilateral sensory-neural deafness, 
although here, too, there mav be remissions and exacerbations 
Complaints referring to eithei the eyes or the ears may herald 
the onset of the disease 


n discussing Cogan’s sj-ndiome only those cases that meet 
afoie-mentioned criteria will be considered true repre¬ 
sentatives of this sjmdrome, therefore, cases such as that 
Lindsay,^ in which the patient had iritis and 
■les 1 ulo-auditoiw sjTnptoms, cannot be included in the group 
ot true examples 


nice Cogan’s original papers were published, 14^-” addi- 
lona cases of the sjmdrome of nonsyphilitic interstitial keia- 
1 is an vestibulo-auditoij- sjmiptoms have been reported 

purpose in presenting this paper is 1 to report four 
stiii^ cases of the rare sjmdiome of nonsjTihilitic intei- 
^^^^■eratitis and vestibulo-auditoiy sjTnptoms, 2 to dem- 


Phmological* and™otoloii<?a^ the Sliddle Section American Lar\ ngologrical 
'The Ma^o ^ ^ Inc Chicago Ill Jan 18-19 1960 

^ ^he Graduate School 

'SerUon of and Rhinolog^ SIa^ o Foundation 

' hShlori and Rhinolog-i lIa^ o Clinic and Ma\ o Founda- 
Editor s Note tv, 

®'^<^»Pted for Pubircatmn'Feb‘'8“’l<i6o”"*''* Larv ngoseope Office and 
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CODY & WILLIAMS COGAN'S SYNDROME 


onstiate, thiough a leview of oui cases and those lepoited in 
the liteiatuie, that in oui opinion Cogan’s syndiome is only 
one manifestation of a systemic disease, although most authois 
have consideied it to be a nosologic entity, 3 to lepoit two 
atypical cases of Cogan’s syndiome and to leview the liteia- 
ture on othei such examples, because through a discussion 
of these cases we feel that we support oui aigument that 
Cogan’s syndiome is not a nosologic entity, to stiengthen 
the hypothesis, through oui cases and a leview of the typical 
and atypical cases of Cogan’s syndrome m the liteiatuie, that 
Cogan’s syndiome, as pieviously pioposed, is only one mani¬ 
festation of peiiaiteiitis nodosa®, 5 to discuss a few of the 
sjmdromes once consideied nosologic entities, as m the case 
of Cogan’s syndiome, but which weie later found to belong 
to the gioup of collagen diseases, and 6 to show a tieiid 
which could indicate that all the collagen diseases aie onlv 
valiants of the same basic pathologic piocess All cases le- 
ported heiein aie fiom Mayo Clinic in the section of otolaiyn- 
gology and ihinology 


REPORT OP CASES 

Case 1 A 20 yeai old univeisity student ■\\as first seen in the Section 
of Otolai vngologv and Rhinology of the clinic on Octobei 24, 19o0 

On Octobei 15, 1949, while she was attending Northwestein Univeisiti, 
an uppei lespiiatoiy infection had developed with headache and graoua ) 
developing photophobia Two days latei it was noted that the . 
phaiyngitis was not dealing, also, hei eyes weie becoming bloodshot, a 
she had an episode of veitigo all of which led to her hospitalization 
Octobei 19 Within three days after hei admission to the hospital, 
vertigo developed associated with loss of equilibiium, rotatoiv nystagm ■ 
nausea, vomiting and bilateral tinnitus which, when loudest, was • 
sociated with temporal pain The onset of bilateral deafness was bO 
and was lapidlj piogressive At the same time, ocular symptoms 
exceedingly seveie, and a diagnosis of bilateral interstitial keratitis i * 
made The severity of interstitial keiatitis fluctuated greatly, and 
provement oi exaceibation in one or the other or both eyes often occuri 
w itliin 24 lioui s A cough usually accompanied a flare up in hei eyes 

She was dismissed fiom the hospital aftei approximately one bionth 
with complete deafness of the right eai and paitial deafness of the w 
ear She was able to manage with a healing aid until Januai'. U' ' 
when deafness became complete in her left eai also On one occasio 
during the winter of 1950 howevei although the hearing was total* 
absent at 7 00 PM, it had returned sufficiently bj 11 00 PM so ina 
the patient could hear the telephone ring upstaiis, a dog sciatching m 
the dooi and an an plane oveihead She continued to have i emissions 
and exacerbations of inteistitial keratitis eierv few days 

Fiom Octobei 19, 1949, to October 24 1950, extensive laboiatori in 
lestigations had been peifoinied Leukocite counts laiied from 7000 
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cubic millimeter i\itli a noimal differential to 14 700 iMtli 77 per cent 
neutrophils, and at no time nas there ani eosinophilia The rate of 
sedimentation of erithiocites (Wintrobe method) ranged from 20 to 3S 
mm per hour LrinaLsis ga\e noimal results, and lalnes foi the follow 
inR factors weie normal serum proteins and albumin globulin ratios, 
serum cholesteiol seium nonprotein nitrogen, carbon dioxide combining 
power, serum chloiides, cephalin cholesterol flocculation test thjTuol 
turbiditi bleeding time, clotting time, platelet count and tests on the 
spinal fluid including chemistn studies Results of the following tests 
were negatne serologic tests for siphilis, the tieponema immobilization 
test agglutination tests for Bi ucella and Proteus OX-lb, and tests of urine 
for porphinns Repeated blood cultures with the use of both the aerobic 
and anaerobic technique did not show growth Cultures from the laginal 
secretions, thioat and lacrimal fluid were negative foi pathogenic oi- 
ganisms Virus studies weie done on scrapings from the conjunctnas, on 
washings from the ejes and nasopharinx, on serum and on stools but 
nothing of significance was demonstrated Roentgenograms of the thorax 
teeth, hands feet, skull and mastoid processes did not show eiidence of 
abnormalitv 


During this same lear she leceixed a laiieti of tieatnients including 
^ j°hrse of auieomicin, a one-week course of teiraniicin, two couises of 
chloromicetin one lasting 11 dais and the othei 30 dais aureomxcin 
(duomicin) was applied to her eies, she had one intraienous injection 
m tiphoid vaccine antihistaminic drugs had been used, as well as a 
one-week course of Cortisone totaling 1100 mg, and a two month desen¬ 
sitizing course of histamine All these therapeutic measures were of no 
benefit, and the course of the disease remained unchanged Duiing the 
summer of 19S0 the patient began studung lip reading 

On general examination at the clinic, it was noted that she had had 

P®st and famili histones weie otherwise 
blood piessure was 104 mm of niercun sistolic 
SPo a i”™ diastolic, pulse 96 beats per minute and temperature 9S 4° F 
slight ataxia and the deep reflexes appealed hipoactiie, hut she 
not remain for a neuiologic examination 

right eie 6/60 left eje 6/60 The ophthal- 
Drnnr^^ edema of the corneas chiefh limited to the substantia 

^ central poitions The penpheii of the corneas was cleai 
limhiic t vessels deep in the substantia propiia passing from the 

to the edematous regions Photosensitniti was mild in degree 

caiorm showed essentialli no hearing The Kobrak cold 

labMintw^'* Baranv chair tests demonstiated no response from eithei 


1 as thp blood cells, grade 1 (on the basis of 1 to 5 with 

(on the r greatest number) and white blood cells, grade 3 

leukocitP PPiTr,?'' ^*^0 values foi hemoglobin eri-throcite count 

rate differential count and the ervthrocite sedimentation 

for parasitp.! weie normal One examination of the stool 

thoiav dill Brucella and a roentgenogiani of the 

showed ev]iiPnnpf"i^'J: ®f”aoiniaht> The loentgenogram of the skull 
Patient was oalcification in the parasagittal meninges The 

27 1950 unimproied"**””^ ophthalmic ointment and dismissed on Ociobei 


CoMn’^ that this case is a tjpical example of 

exaceih The patient not onlv had i emissions and 

a ions of the ophthalmic symptoms and signs, but sbe 
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onstiate, thiough a leview of oui cases and those lepoited in 
the hteiature, that in oui opinion Cogan’s syndiome is only 
one manifestation of a systemic disease, although most authois 
have consideied it to be a nosologic entity, 3 to lepoit two 
atypical cases of Cogan’s syndiome and to leview the hteia¬ 
ture on othei such examples, because through a discussion 
of these cases we feel that we support oui aigument that 
Cogan’s syndiome is not a nosologic entity, 4 to stiengtlieii 
the hypothesis, thiough oui cases and a leview of the typical 
and atypical cases of Cogan’s syndiome in the liteiatuie, that 
Cogan’s symdiome, as previously pioposed, is only one mani¬ 
festation of peiiaiteiitis nodosa®, 5 to discuss a few of the 
syndiomes once consideied nosologic entities, as m the case 
of Cogan’s syndiome, but which weie later found to belong 
to the gioup of collagen diseases, and 6 to show a tieiid 
which could indicate that all the collagen diseases aie only 
valiants of the same basic pathologic process All cases le- 
ported heiein aie fiom Mayo Clinic in the section of otolaiyn- 
gology and ihinology 


REPORT OP CASES 

Ca^c 1 A 20}eai old univeisity student ■^^as fust seen in the Section 
of Otolaiingologi and Rliinology of the clinic on Octobei 24, 19»C 

On Octobei 15, 1949 while she was attending Noithwestein ’ 

an uppei lesp^^atol^ infection had developed with headache and ^ 

developing photophobia Two days latei it was noted *^^*^*' ^ nnd 

phaiingitis was not dealing, also, hei eyes w'eie becoming bloodshot, 
she had an episode of veitigo all of winch led to liei liospitalizatio 
Octobei 19 Wtithin tliiee days aftei liei admission to the hospital ® 
\eitigo developed associated with loss of equilibrium, rotatoiy nvstag 
nausea, \omiting and bilateial tinnitus which, when loudest, ( 
sociated with tempoial pain The onset of bilateial deafness 
and w^as lapidlt piogiessive At the same time ocular sjmiptoms oe 
e\ceedingly seveie, and a diagnosis of bilateial inteistitial keiatitis • 
made The seveiiti of inteistitial Iceiatitis fluctuated gieatlj, 
pi ot ement oi e\acei bation in one oi the othei or both ej es often 
w ithin 24 houi s A cough usualp accompanied a flai e up in hei ej 

She was dismissed fiom the hospital aftei appioMmatelj 
with complete deafness of the light eai and paitial deafness oi 
eai She was able to manage with a heaiing aid until ’ sion 

when deafness became complete in hei left eai also On one 
dining the wintei of 1950, howeiei although the lieaiing was i ‘ 
absent at 7 00 P M , it had letuined sufficientU b% 11 00 Pwi so 
the patient could heai the telephone iing upstaiis, a dog 
the dooi and an an plane oveihead She continued to liaie lemis 
and e\aceibations of inteistitial heiatitis eien few days 

Fiom Octobei 19, 1949, to Octobei 24, 1950, extensne Jei 

5 estigations had been peifoimed Leukoc^ te counts \aiied fiom mu 
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several deep infiltrations about 1 mm in diameter and in the uppei 
portions of each cornea some distance fiom the upper limbus one in¬ 
filtration measured about 7 mm in length and 1 mm in breadth The 
latter infiltrations were vascularized from abo^e b^ vessels that la\ in 
the posterior lavers of the cornea The picture was tvpical of that 
described bv Cogan 

The patient w as dismissed on Februar\ 15, 1955, w ith the diagnosis of 
Cogan’s s\-ndrome 


This was a typical case of Cogan’s syndiome encoimteied 
at the clinic foi diagnostic confiimation The patient vas 
not seen in a geneial diagnostic section, and a geneial histoiy 
and examination tveie not obtained, tlieiefoie, ivhethei oi 
not she e\ei displajed any systemic manifestations througli- 
oiit the couise of the illness, we are unable to answei It is 
inieiesting that the inteistitial keiatitis bad its onset dining 
the second half of a pregnancy 


Julv^ 99 ^ woman was first seen at the clinic on 

dpflfn"' ♦ awakened one morning with bilateral 

warm^f^ tinnitus severe vertigo, occipital headache and a generalized 
and tho * -Yfter three months the deafness cleared spontaneouslv 

a aimiia lertigo also ceased In 1937 the patient experienced 

dpvoinTi=a hearing associated with the same complaints that had 

attack lasted si\ months and again cleared 
third on,c pto being seen at the clinic she had a 
of rpCTst ''t deafness and vertigo which had persisted up to the time 
her i^rlat the clinic The attacks of vertigo seemed to concern 
impairmonf bilateral deafness During each episode of hearing 

had bpp t patient had been troubled with a productive cough She 
benefit sulfanilamide piontosil md vitamin B, without 

no hictr.,-. oad had a mastoidectomv on the left side in 1935 There was 
no nistorv of svphihs 

bl^d^nrp*i!ci?,*'o^^^ inches tall and weighed 137 5 pounds her 

the nnlcp TPS I'np® mercuiv svstolic and 7S mm diastolic, 

s'stoliC Tniiv^ beats per minute and the tempeiature 98 3° P A 
bilateral cpncn"^ heard at the apex of the heart She had severe 
could not deafness as shown bv the tuning fork tests She 

for 15 ceennric i ^ heard the 2048 cv cle tuning fork 

Rinne test vrpL*!f® examining phvsician Results of the 

indicate and those of the Weber test did not 

1 ation She could not heai a watch with either ear 

6/60 left^^evp showed her vision to be as follows right eve, 

ghost vasculari 7 Pt,L There was bilateral deep scarring of the corneas 
areas of healed interstitial keratitis and scattered small 

than in the left eve which was more marked in the right eve 

The 

"ere normaf values foi hemoglobin and leukoevtes 

The basal metabnlie*ftt°®'^^™® thorax and sinuses were normal 

Kolmer floccmlMnn tlcf ^ cent The Ixline Kahn and 

^®st was doubtfinu ttesative results The Hinton flocculation 

patient was dismissed on Tuh 1940 ^ considered significant The 
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also had a single iemission of the heaiing loss Theie aie 
seveial findings that suggest that the disease piocess was of 
widespiead distiibution such as the nasophai 3 mgitis, the 
headache and tempoial pain, the neutiophihc leukocytosis, 
the elevated eiythiocyte sedimentation late and the numbei 
of led and white blood cells in the uime It is inteiesting to 
speculate on the leason foi abdominal pain leading to appen¬ 
dectomy in 1948 Abdominal pain with subsequent appendec¬ 
tomy IS not uncommonly seen in peiiaiteiitis nodosa, but in 
this case, unfortunately, we have no detailed infoimation 
concerning the findings at opeiation 

Case 2 A 25 yeai old mauied woman was seen in the Section of Oto 
lai yngology and Rhinologi of the clinic on Februai v 14, 1955 

August, 1951, bilateial inteistitial keiatitis had developed dunng the 
latter pait of a piegnancj, and the patient was tieated with Coitisone 
ophthalmic diops In Novembei, 1951, she deliveied spontaneousU 
Appioximately thiee months aftei dehveiv, the oculai condition had 
cleaied spontaneously Tlie interstitial keratitis recuried, howevei, and 
foi tMo months she leceived pj-iomen intiavenously \\ithout an> apparent 
benefit She had experienced i emissions and exaceibations of the oplithal 
niologic condition up to the time she was seen at the clinic 

In May, 1953, seveie rotatoij veitigo associated with nausea and vomit 
ingand tinnitus developed The attack lasted two weeks and subsequenth 
the patient noticed loss of heaiing in both eais This loss had piogresseii 
giadually although on occasions she had noticed some fluctuation in hei 
auditory acuitv 

In Novembei, 1955, the patient had been hospitalized foi investigation 
and a lettei fiom hei home physician stated that values obtained from 
studx of blood chemistiy, blood counts, and agglutination tests for van 
ous bacterial and viial diseases weie noimal Biopsv of a lymph node 
levealed nonspecific hypeiplasia and biopsy of a muscle did not sliov 
an^ abnoimalitv A diagnosis of nonsyphilitic inteistitial keiatitis with 
bilateial deafness was made, and she was given a couise of s>steniic 
Coitisone but without benefit The dosage was not specified in the lettei 

She began to weai a heaiing aid in Novembei, 1955, wdiich was of gieat 
help at first but which giaduallj became of less value, so she began to 
stud\ hp leading 

Hei historv levealed that she had had difficulty maintaining h6r 
equilibiiuni in the daik and when walking, and she had difficult! focus 
ing liei ejes while diiving a cai The audiogiam show^ed almost complete 
loss of heai mg in the i ight eai, some hearing being appai ent at 
decibels at the 2000 fiequencr In the left eai the loss of heating followed 
almost exactly the same line foi total loss foi speech except at the 200U 
tiequencv wheie it was found to be 75 decibels Theie was no recognition 
of phoneticalh balanced woids in the light eai, but the peicentage for 
phonetically balanced wmids in the left eai lose to about 35 per cent a 
15 decibels above the threshold On the Kobi ak’s modification of the cold 
caloiic test theie was no lesponse to 30 cc of ice watei in either ear 
Theie was no spontaneous oi positional nystagmus 

Ophthalmologic examination showed that the vision without coirection 
was 6/7+ in both ejes In the lowei poitions of the coineas theie were 
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protein of 64 3 mg per 100 cc found else^^here was significant so a 
lumbar puncture was not done 

Hei Msion was 20/20 for both e^es, the results of ophthalmoscopic 
examination were negatixe The audiogram showed 


FrequencY 

125 

250 

5no 

1000 

2000 

4000 

8000 

10 000 

AC—Left 

10 

15 

20 

20 

25 

55 

0 

0 

AC—Right 

30 

30 

35 

30 

■1 

65 

0 

0 


„ . ® onMonduction cuixe closelx paralleled the air conduction curxe in 
rnphiffi Evidence of distorted hearing of the txpe seen in disease of the 
tha manifested b\ slight recruitment of loudness in 

thp o^'er that in the left ear, threshold of pain at SO decibels in 

in the left ear and 10 per cent ieduction of 
ahn\o iha , speech as the signal mtensitx was increased 15 decibels 

aooxe the lex el of most comtortable loudness 

showed essentiallx complete lack of response of both 
the iPiitnr.-.-+showed S white blood cells pei high power field 
cent nentr^t ‘^ubic millimetei of blood with S4 pel 

roentppnn.r^/1!, ® concentration of hemoglobin er' throcx te count and 
Within Of the thoras. and skull including Stenxers xnew, xvere 

of a cpixie^^ limits Skin sensitization tests and c'tologic ei.amination 
a cenical smear gaxe negatne results 

toxic^ab\nn|jj^(.^g September 12 195S, with the diagnosis of 

coUen dismissal the patient discontinued the use of nieti 

ivas an increase in the loss of hearing She 

deteriorated t r®'' town for sexeral da'S, and her hearing 

cieriorated to complete bilateral deafness 

Side" Dhotorn.elf. 0 ^^ rotatorj xeitigo, nxstagmus, lacnmation on the left 
no xertiao rhinorrhea dex eloped Although she had 

nose persisted™ ”” complaints inxolxmg the left eje and the 

me drops four tim°^ "5^ again hospitalized and tieated with kenacort 
mine without anx™ben"efu' intiaxenous injections of hista- 

left'c^fa°^maJem^wi°''® “catching” pain oxer the lower 

■'ated bx deen anteriorlx and postenoilx This pain was aggia- 

’iralking The “i”^ changes in position lx mg on her left side and 
extended into he!?^n i' ^ dex eloped in her left shoulder and 

sociated xnth xerti^'^*'’.?*^^ nausea and xomitmg which xxere not as 
cubic millimeter of M A leukocxte count was 15,000 pei 

m one hour an/? he, / erxthrocxte sedimentation rate was 49 mm 

of the same pains ^ Thereafter she had episodes 

turned to tne^ ebn,o nausea On October 16 1958, she le- 

admission the hinnrt n®”“ admitted directlx to the hospital On her 
diastolic her nuJsemercurx sxstolic and 90 mm 
''9 5°F There wasbeats per minute and the temperature, 
of the trapezius muselo bolder of the cerxncal portion 

tcrtebral angle Sho postenorlx and the left costo- 

® ““6 was still moderatelx ataxic 

repormd"thaffplT\®noi\® ^f™°st completelx deaf She 

understand speech at^an^ decibels but she xvas unable to 

no Change in th^rh^t^ mtensitx On delaxed feedback tests there was 
n tnm oi quallt^ of lier speecli 
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This patient displayed diamatic fluctuations in loss of heal¬ 
ing Theie weie not many indications of a systemic disease 
piocess, those lecoided being only pioductive cough, occipital 
headache and geneialized waim feeling duiing the episodes 
of healing impaiiment It is impossible to say whethei oi 
not the systolic heait muimui had been piesent piioi to the 
onset of the disease As in Case 2, the histoiy and examina¬ 
tion, unfoitunately, weie not complete 

Case 'i A 25 yeai old maiiied woman was first seen at the clinic on 
Septembei 9, 1958 On Decenibei 3, 1957, when she was one month preg 
nant, a buzzing sound developed in both eais She was given nicotinic 
acid and aftei 24 houis the tinnitus stopped It occuned again one 
month latei but again stopped aftei 24 to 48 houis Each month she liaa 
a similai episode of tinnitus until Maich, 1958, w'hen she had an attack 
of iotatoi\ veitigo associated with nausea w'hile she w'as in a giocerj 
stole, the attack lasted half an lioui In Apiil she had a second similar 
attack of veitigo while attending a movie The leitigmous attack pei 
sisted foi thiee days Fiom this time until hei deliveiy on July 31, wa*' 
she had nioie fiequent attacks of veitigo associated with nausea ana 
tinnitus Hei delivery y\as spontaneous and uneventful On August u 
a seveie attack of veitigo associated with vomiting developed She wa 
hospitalized and sedated with piomazine hydiocliloiide (spaiine) 
liouis At this time she began to notice bilateial loss of healing ai 
aching ovei both cheeks Aftei one week she yvas dismissed tiou’ “ 
hospital Duimg hei piegnancv she had been on a low sodium diet a 
fiom the initial appeal ance of tinnitus she had been taking 100 mg 
nicotinic acid foui times a dav 

The patient’s loss of heaiing yyas piogiessive, and on August 28, 105^ 
she y\as lehospitalized foi tuithei investigation At this time the 
of geneial examination weie within noimal limits and neuiologic , 
nation shotved that she had a mild type of locomotoi ataxia An • 
ometei test shotved a sensoiy neuial type of healing loss of 55 decioe 
the left and 45 decibels on the light Response to the calouc tes 
latei ally yyas completely absent 

The eiythiocyte sedimentation late (Westeigien method) 
in one lioui and the value foi pi otein in the spinal fluid w as 64 
pel 100 cc Uiinalvsis shoyyed 6 to 10 led blood cells and 7 to lu 
blood cells pei high poivei field Laboiatoiy investigation mci 
values foi hemoglobin, liematocnt leading, leukocyte count 
feiential count, blood seiology, fasting blood glucose, seium 
seiuni pi otein and albumin globulin latio, seium sodium, seium 
caibon dioxide combining poyyei, seium chloiides, a complete study o 
spinal fluid, an electiocaidiogiam and ioentgenogiams of the 
skull, gay'e iesults oi eyudence that w'as yyitliin noimal limits ou 
placed on a legimen of SO mg of piednisone (meticoiten) a ^ 
yyeek Aftei tyyo days of theiapj' she noticed some impioyement 
healing On Septembei 5, an audiogiam levealed 20 to 25 per 
piovement in each eai She yyas dismissed fiom the hospital 5*^ ° ' 
bei G and began decieasing the dose of meticoiten by 5 mg each day 

When first seen at the clinic on Septembei 9, 1958, it yyas ot 

she had had seveie uiticana duiing her fust piegnancy The ' I ^nd 
neuiologic examination yyeie negatne except foi heaiing impaiime 
ataxia The neuiologists did not feel that the yalue foi spma 
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impiession that we weie dealing Mith peiiaiteiitis nodosa, 
and we tieated hei foi this condition The patient’s heaiing 
impioied eaily in the coiiise of the disease when she v/as 
given meticoiten, hei subsequent complete loss of heaiing 
vhen the medication iias discontinued seemed to indicate that 
the gluco-coiticoids can be beneficial if given eaily in the 
couise of the disease As in Case 2, this patient’s tiouble 
began duiing piegnancv 

In this case the disease impi essed us as one which was con¬ 
fined not onlv to the eai and eye but lathei as a disease 
pioccss affecting many systems, the manifestations of which 
veie subject to iemission and exaceibation and pioduced an 
uni elated pictuie of systemic disease not unlike that seen in 
peiiaiteiitis nodosa oi disseminated lupus ei j’thematosus In 
01 del to substantiate oui opinion, we leviewed the cases en- 
counteied at the clinic in which the disease has been con¬ 
sidered to be Cogan’s sjTidiome 


COMPARISON OF CASES 

Of the foui cases we have leported, we feel that Cases 1 and 
end to indicate tliat Cogan’s syndiome is only a local mani- 
es ation of a moie geneialized disease piocess Unfoitunatelj’, 
“Ses 2 and 3 neie not thoioughly investigated and it is 
impossible to say whether oi not moie generalized symptoms 

unc signs such as weie seen in Cases 1 and 4 weie ever ex¬ 
hibited 

oi^In a fiiithei attempt to con elate the svstemic findings in 
1 cases with any that have occurred in pieviouslv reported 
te^^f ^ made It sliows manifestations that 

fpcf Cogan’s sjTidiome is only one of the mani- 

poiS i ^ svstemic disease Table I shows the 23 le- 

sienc a additional four cases with sj-mptoms, 

CoE-an’r findings The findings chaiacteiistic of 

socifltna lome such as veitigo, nausea and vomiting as- 
nonnnl 7 ^^^ vertigo, nystagmus, loss of equilibrium, ab- 
calonc tests, sensory neural deafness and 
^eistitial keratitis were omitted from Table I 

ptoms and signs that seemed to be i elated to the disease 
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Examination of the eves showed nan owing of the left palpebral fissmc 
The left conjunctiva was slightly hyperemic Keiatitis involved a vedge 
shaped poition in the inferioi nasal quadrant of the left cornea The 
cloudiness in this portion was mild and mostly stiomal 

The laboiatoiy investigation included seveial detei minations foi eiytli 
locyte sedimentation late (Westeigien method) which vaiied fiom 114 
to 77 mm pei hour and a leukocyte count of 11,000 pei cubic millmetei of 
blood with a noimal diffeiential count Theie wms no eosinophilia at an> 
time An electioencephalogiam showed a geneial distuibance of function 
w'lthout evidence of latei alization The concentiation of hemoglobin, 
eivthiocvte count, uimalysis, uiinaiy detei minations foi poiplijims, de 
tei minations for calcium, phosphate, total piotein, albumin globulin latio 
and ui ea in the sei um, L E clot test, sei ologic tests foi syphilis, blood 
tests foi Toxoplasma antibodies, an electi ocai diogiam, studies of spinal 
fluid and i oentgenogi ams of the thoiax and lumbosacial poition of the 
spinal column were all within noimal limits 

On Octobei 19 the patient had aching pain and slight tendeiness in 
the muscles of hei light calf, but no nodules foi biopsy weie noted On 
Octobei 21, undei the assumption that this was peiiaiteiitis nodosa with 
Cogan’s syndiome as a local manifestation, the patient was placed on a 
daily dose of 200 mg of Coitisone orally and 2 5 pei cent hydrocoitisone 
ophthalmic di-ops eveiy two houis On Octobei 24 the patient’s muscle 
pains weie gone, and she w'as feeling bettei She leceived 5 cc of milH 
intiamusculaily on Octobei 26, 5,000,000 typhoid bacilli mtiavenoush on 
Octobei 28 and 15,000,000 on Octobei 30 On Octobei 28 it was noted that 
the stiomal infiltiation ot the left coinea w'as almost completely gone 
The patient’s tempeiatuie had varied fiom 96° to lOO 5° F since admission 
and always spiked duiing the afternoon 

Duiing the night of Novembei 1, 1958, chills and ciamping, 
pain developed in both ot the patient’s legs Theie was some oiIy's 
tendeiness ovei the leg muscles On Novembei 2 her tempeiatuie spiae 
to 103 4° P and exciuciating pains developed in both legs Large dose 
of naicotics and packing hei legs in ice weie requiied to ^ 

pain Aftei tw'o da>s, when the seveie pain had ceased, an 
giam was made m an effoit to find a suitable legion foi biopsj 
w as no abnoi mality of nerve conduction oi of i esponse to needle electr 
examination and, in view' of this, blind biopsy was not attempted 

On Novembei 6 it was noted that the patient’s left eje was 
noimal and that she had only slight discomfoit in hei legs impr 
ment continued, and she wms dismissed on Novembei 8, 1958, on fc 
of Coitisone daih A follow up lettei on Novembei 25, 1958, ’dvealed i ■ 
she had had one flaie up of the inteistitial keiatitis which lasted two ‘ 
but that she was showing some evidence of general impiovement 

This case of Cogan’s syndiome is unusual in that only um- 
lateial inteistitial keiatitis had developed The patient dis 
played involvement of multiple systems with diffuse muse e 
aches, pains and tendeiness, a pleuiitic type of pam, bilateia 
peiipheial neuiitis, nasal complaints, a spiking tempeiatu^® 
which, on one occasion, leached 103 4° F, electioencepka 
giaphic abnoimalities, and seveial othei abnoimal laboiatoij 
findings 

Fiom the time of hei second visit to the clinic, it was oiu 
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and pieceded the onset of complaints ln^olvlng the e>es an 
eais weie included in Table I These included unexplaine 
attacks of abdominal pain, IjTnphadenopathy and uppei les- 
piiatoiy infections which eithei pieceded the onset of le 
syndiome, with a complete i emission before the e>es and ears 
weie affected, oi weie the initial complaints but were stil 
present at the onset of the chaiacteiistic featuies of the sjTi- 
diome Whethei these foieiunneis of the simdiome weie 
pait of the same disease, weie the factois lesponsible foi 
piecipitating the disease, oi weie just coincidental occui- 
lences, w'e cannot say with absolute assuiance, but the eM- 
dence suggests that these eailv symptoms and signs aie onb 
a few of the manifestations of a systemic disease subject to 
fluctuation 

In only five of the 27 cases (Cases 1, 11, 12 14, 25) theie 
weie no significant findings othei than intei'stitial heiatitis 
and damage to the Vlllth cianial nerve (see Table 1) On the 
othei hand, in 13 cases theie weie multiple additional symp 
toms, signs and laboiatoiy findings Othei findings included 
leukoci'tosis in 18 cases, involvement of the lespiiatoiy tiact 
in 15, of the neiwous sj'stem in 12, of the musculoskeletal 
svstem in 11 and of the gastiointestinal tiact in ten, fevei in 
nine, involvement of the caidiovasculai system in eight and 
of the genitominaiy system in se^en, and lymphadenopathv 
in SIX 

One patient died" and at neciopsy, pei lartentis nodosa was 
found, m two otliei cases biopsy yielded evidence to sub¬ 
stantiate the diagnosis of peiiaiteiitis nodosaIn oui 
fourth case and in thiee othei instances^''" the diagnosis of 
peiiartentis nodosa was made on clinical giounds It was 
Ohnei and associates^ in 1953 who fust suggested that Cogan’s 
smdiome might be onlv a localized manifestation of pen- 
aiteiitis nodosa 

Of the five cases with no findings othei than those cliaiac- 
teiistic of Cogan’s svndiome, appaiently only Cases 1,11 and 
12 Meie thoioughlv investigated (see Table I) The leport of 
Case 14 is shoit with no mention of a general histoiy and 
examination, and it is impossible, as it is in Case 25, to say 
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Symptoms, Signs and Laboratory Findings 


01 - fl) 

c5 0)<l> <D 

rN N 0) 


rs 0)^ 

' m a)tj5 

O - -u> CO ^ 

M CO M 


_ — -u> CO 

® iC 3 O > 

Stl O'O 

^ OJ 1 ^1-^ 4) •w ^ 

fq,^ MUQ^coOU 


'D 0)^ 

I tr 

O — ■•-» CO s. 
cr i-» t. CO 

35 S5 

^ >5^^^ >» 

t) O W' o o 


' >>^ s 

O H/ r* _ 
rt-u ci3 
C C U c 

<u n El 


rs ;i '3 

■pS |g -- 

-g 


5c oc 

- c io’S^5S’3i- 

OsiSs P^ofcfl^^otc 


^ ' w 

^ M'C O, 

£ CO « 4) ;- 

' « 

O - ^ 

5^00 c 

(< >. o CO ? v* - 


SoO“X^T>f'g«fe 
,^TS’S-o 2o5o& 

P o pO U p3 Cp**^ ^ ^ ” 


O ' 

^ - O 

^ o ^ 3 c c: 

0^3 4) 

% CXi 


c, 4) 3 

c 3 ^ - 
5 cr 4> 

^JCa> 

CO¬ 


'S 

ju 45 

gS 5 15 S o 

•§3 ca-g S “ » 

3l:=c‘^-«dbi = 
w — w4)ca)0cl>E 
2 I 0.5 E-O y C.2: 3 


tJO 

CO C'S 

og'gc' 


>S5’ isle 

J?^co-<y<u Ac'-mC, 


^=gC5 

Iti c c-H 


-T — r; — CO 

c- x5 '3':; c- 
6>2 


* 305 ^ 3 ^--^ 

?Eim pc” PS-r 

0) . 5 4> l! 0> 
>—to >■—tr •'—to 

3^0 3*^0 3 — 0 

Or"'-' O."'-' 


i 


I’lcsent piper 




CODY iL WILLIAMS COGAN’S SYNDROME 


463 


REPORT OP CASES OP ATYPICAL COGAN’S SYNDROME 


Case 0 A 33-\eai old man was first seen at the clinic on Janua^^ 1 
1956 During the late summer of 1952 a lesion had de^ eloped on the 
patient’s right anUe followed hi the de\elopment of eczematoid dermatitis 
of his legs and arms He receii ed X ra^ the^ap^ foi this condition during 
September and Octobei In earD Octobei an uppei respiratoi\ infection 
del eloped, accompanied bi seieie pain low in the back and bi headache 
Following the upper lespiratori infection a suspected industiial accident 
occurred in which cutting oil was supposed to haie accidental^ iiritated 
both of his eies A diagnosis of conjunctivitis was made at this time 
The eve condition lapidlr giew worse, and the patient was hospitalized 
with seiere uieitis and corneal ulceration Neai the end of October 
dizziness and impairment of hearing de^ eloped, the lattei piogiessmg 
rapidh in one week to total bilateial deafness He was tieated with an 
unknown quantiD of Coitisone and ACTH 


In December 1952 he was again admitted to the hospital with meitis 
and meningismus An acute hemori hage de\ eloped in the gastrointestinal 
tract while he was in the hospital Eleien transfusions weie required 
and subsequent loentgenograms re\ealed a small ulcei on the lessei 
curvature of the stomach He gradualh impro% ed in the hospital and w as 
dismissed in March 1953 At that time his \ision, uncorrected, was as 
follows right e\e, 20/50 left e\e 20/30 He was totalh deaf and 
showed no response to the caloric test The edema ledness and photo 
phobia gradual!! cleared, and in 1954 he was able to go back to woik in 
a machine shop 

In March 1955, redness, edema and photophobia of both e'es again 
deieloped and from that time until he was seen at the clinic, he had 
irequent i emissions and exacerbations of his oculai condition The use 
or neosone ophthalmic ointment seemed to be of benefit dunng the e\- 
aceibations 


The geneial histor\ and examination reiealed that the patient had not 
uad simploras of ulcei since the gastiic hemorrhage in 1952 Foi the 
preiious 15 rears he had been troubled with allergic rhinitis consisting 
rhinorihea and sneezing during the months of Septenibei 
nd October He weighed 155 pounds and was 70 inches tall his blood 
W 3 0 meicuij srstolic and 5S mm diastolic his pulse 

1 minute and tempeiatuie, 98° F An axiHair furuncle 

tint benign prostatic hrpeitrophr weie noted The deimatologist 

the h L theie weie multiple ne\i o\ei the uppei part of the chest, 

eiiripni nppei part of the arms, but poliosis oi Mtiligo was not 

ness^ N fu audiogram showed complete bilateral sensoirmeuial deaf- 
brax-o *'^3 » spontaneous nor positional nrstagmus was present Ko 
bilatprin. caloiic test lesulted in a minimal response 

a 5, the response being slightlr more actne on the left side 

stated that the patient had sclerosing keratitis 
had ® ‘**®®nse in the patient's e\es was lathei sereie, he still 

m the left e^e 20/2^ 'ision Vision in the right ere measuied 20/60, 

err'throcrtp'll/i!!!. normal and ralues for hemoglobin 

lenkocrte eirthiocrte count weie normal The 

flocculation millimeter of blood and the Kline 

normahtr m nonieactire A roentgenogram rerealed no ab 

dismissed on Januarr^20^1956*^°”''‘'^’* duodenum The patient was 

R this case vestibulo-auditotj’' findings chaiacteiistic of 
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whether oi not any manifestations of systemic disease evei 
weie present 


In the nine cases in Table I in which minimal additional 
findings such as leukocytosis, eosmophilia, and abnoimal 
findings in the uiine oi an uppei lespuatoiy infection weie 
lepoited, there is not enough evidence to say that manifesta¬ 
tions of a geneialized disease actually weie exhibited At 
least such manifestations weie suggested Thoiough investi¬ 
gations weie lepoited in six of the nine cases (Cases 2, 3, 4, 
5, 8, 9), although we do not know just what the ptomaine 
poisoning immediately piioi to the onset of Cogan’s syndiome 
in Case 4 entailed (see Table I) In Case 13 examination 
seemed to have been complete, but the piesentation is shoit 
and laboiatory findings aie not mentioned Theie is no in¬ 
dication that thoiough investigation was made m eithei Case 
7 01 Case 26, and we do not know the ciicumstances in Case 
7 leading to appendectomy five months aftei the onset of the 
illness Fiom the repoits available in these two cases (Cases 
7 and 26) we have no way of knowing whethei any fuithei 
featiues indicative of a moie generalized disease piocess weie 
evei manifested 


In the lemaining 13 cases m Table I (Cases 6, 10, 15-24, 
27) it is oui opinion that we have sufficient findings, othei 
than those chaiacteiistic of Cogan’s syndiome, to considei 
them as examples of a geneialized disease piocess In Table 
I, theiefoie, the evidence seems adequate foi us to state tba 
in 13 01 48 pel cent of the cases of Cogan’s syndiome thus 
fax I'epoited, the disease piocess is one of geneialized dis¬ 
tribution 


In nine cases theie aie findings that seem to indicate tha 
the disease is not confined to the cornea and Vlllth ciania 
neive, while in the lemaining five cases theie weie no mani¬ 
festations othei than those characteiistic cf Cogan’s syndiome 

In leviewmg the cases of Cogan’s syndiome and ielated 
conditions encounteied at the clinic, we found two cases whio 
seemed to be examples of Cogan’s syndiome except f°' 
ophthalmologic findings which weie not typical of Cogans 
syndi ome 
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the speech reception test in the light ear at TO decibels 15 decibels abo\e 
threshold the patient had 55 per cent of the ^^olds coirect In the left 
ear at TO decibels 20 decibels abo\e threshold he had 55 pei cent of the 
words correct On the Kobrak equilibimm test theie was no response to 
CO cc of ice water 

Examination of the eies showed peiilinibal injection on the left and 
a minimal and isolated patch of peiilinibal injection on the temporal side 
of the right limbus A small disruption of epithelium of the inferior 
nasal quadrant of the coinea and two disiuptions of corneal endothelium 
were noted immediate!! below the center of the coinea of the right ete 
Palpebral conjunctit itis was bilateral The ophthalmologist’s opinion w as 
that the patient did not ha\e the ivpical interstitial keratitis seen in 
Cogan’s sindrome but that he had a condition more like episcleritis 

Results of urinalvsis and tallies for hemoglobin erttliioc'te coimt, 
leukoctte count and enthiocite sedimentation rate were noimal Results 
of the serologic tests foi stphilis also were negatite Roentgenogiams of 
the head and thorax were without eiidence of abnormalitt , a roentgeno¬ 
gram of the stomach showed etidence of a duodenal ulcer The patient 
was placed on an ulcer diet and ststeniic tieatment with Cortisone 
under the supervision of his home phtsician was adtised He was dis 
missed on Juh IS 


All featuies of Cogan’s syndiome except those foi typical 
inteistitial keiatitis tveie piesent m this case In oui opinion, 
howevei, this case had to be classified as an atypical example 
of Cogan’s syndiome in the same mannei as Lindsay and Ziii- 
dema’s^ case with bilateial iiitis (see Table II) The piesence 
of many manifestations such as ceivical lymphadenopathy, 
soies on the light eai, hoaiseness associated with loss of 
healing, loss of weight and duodenal iilcei suggested that the 
disease process was of widespiead distiibution 


These thxee examples of what we consideied to be atypical 
ogan s sjTidi ome led us to wondei ivhethei oi not othei siicli 
cass-s had been lepoited in the liteiatiiie and, if so, what 

lapiosis, eithei clinical oi histologic, had been given bv their 
authoi-s 


REVIEW OF THE LITERATURE 

Me ueie able to find seven cases in the liteiatuie, in addi- 
Co° ° Cases 5 and 6, that sho55ed cliaiacteiistics of 
of^ sjTidiome oi could be considered as atvpical examples 
S'^Ddiome In fne of the nine cases in Table II, a 
tlip made of peiiaiteiitis nodosa'^'*', m one case 

casp disseminated lupus eij-thematosus,"- in one 

svna,^ s sx-ndiome,^ and in oiu two cases atvpical Cogan’s 
me Cases 1, 2, 3, 5, 7, 8, and 9 (see Table II) aie close- 
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Cogan’s syndiome were displayed, but the conjunctivitis, su- 
peificial keratitis, uveitis, and scleiosing keiatitis weie not 
typical of the syndiome Involvement of multiple systems m 
the disease piocess was displayed duiing the eaily stages 
These findings consisted of dermatitis, uppei lespiiatoiy in¬ 
fection, pain in the back, headache, menmgismus and leuko¬ 
cytosis We do not know how much Coitisone and ACTH the 
patient had leceived piior to the appealance of the massive 
gastiic hemoirhage and, theiefore, cannot be ceitain whethei 
01 not this treatment was lesponsible foi the gastiic ulcei 

In this paper the teim “atypical Cogan’s syndiome” is de¬ 
fined as a condition with vestibulo-auditory manifestations 
and oculai findings that include keratitis, uveitis, episcleiitis 
and otheis but not inteistitial keiatitis 


Case 0 A 22 yeai old farmei was fii st seen at the chnic on 
1956 Between 1950 and 1952 the patient had episodes of an 
of a lump below the lobe of the light eai associated with sman 
over the pinna These episodes lasted about one weelc ana lec 
two 01 thiee times a yeai ^ 

In the spnng of 1952 ledness, soieness, buining 
both eyes developed These symptoms cleaied spontaneously but re 
again in 1953, and from that time on the patient had „ and 

sions and e\aceibations of the ocular complaints , ff,«,pntli 

buining in his eyes during exacerbations weie fiequently . ,.i!e 

seveie to keep him aivake at night Cortisone diops bi ought lei 
thei weie used 

Biopsy of a ceivical lymph node was done in 1952, 
this examination and the findings ivere not available In 1953 ‘^ 

was tieated foi a duodenal ulcei at which time he had epigas 
lelieved bi the ingestion of food He had no fuithei trouble au 
two yeais piioi to being seen at the clinic 

Eaily in 1954 the patient was woiking on a tiactoi when sev®'® ^ 
toil veitigo associated with nausea and vomiting developed 
lasted thiee days Appioximately two weeks later he had a sim 
tack of veitigo, but this time bilateral tinnitus also developed, * 
the 1 ight eai than in the left Within the next month he _i.[jued 

impaiiment of hearing in his light ear The attacks of vertigo 
but giaduallj became less severe In June, 1954, he oasan i 
impanment of heating in his left eai For the next jeai i 
fluctuation in Ins ability to heai Prom Match l95o until me i 
was seen at the clinic, he had been fiee of veitiginous ^ttac v-g^rse 
nitus had peisisted The patient noticed that his voice was 


duiing the onset of impanment of hearing 

On examination the patient weighed 119 5 pounds, he 
had lost 15 pounds in the previous three leais The blood piess 
130 mm of nieicurj sistolie and 68 mm diastolic, pulse ue* 
minute and temperatuie 97 8" F 

An audiogiam showed a 40 to 65 decibel loss in both °On 

ness balance test showed essentially symmetne increase of loudne 
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Iv lelated to Cogan’s syndiome and piobablv can be considered 
atj-pical examples It is mteiesting to note that the diagnosis 
in foui of these cases was peiiarteiitis nodosa, and in our 
cases findings weie suggestive of a systemic condition Case 
4 IS lepiesentative of the eight cases reported by Cogan^" of 
peiiarteiitis nodosa and coineoscleial lesions, however, Park- 
ei and Keinohan-® pointed out that when peiiarteiitis nodosa 
invokes the neivous system, anv clinical syndiome mav be 
pioduced, and this is especially applicable to the eye Hams 
and associates,== in an analvsis of 101 lepoited cases of peii- 
aiteiitis nodosa, found that 23 pei cent of the patients had 
Msiial distuibances and that changes such as papilledema, 
exudates and hemoiihages in the fundus aie not necessaiily 
a 1 esult of hvpei tension but may be due to the artei itis itself 
as exemplified by two of the lepoited cases Case 6 is in- 
c uded to diaw attention to the lole of disseminated lupus 
ei\ hematosus in lesions of the eve Baehi and co-anthois-^ 
ound that 12 of 23 patients having disseminated lupus eirthe- 
nia osus had abnoimalities of the fundus, he stiessed that 
less changes weie the i esult of essential vascular pathologic 
con itions m the letina It has been pointed out that, just as 
n peiiaiteiitis^ nodosa, but less commonly, all the laveis of 
le e\ e may be invoh ed m disseminated lupus eiythematosus 

Idciatuie, lepoits of cases of collagen diseases with 
nsoi-j-neuial deafness lesulting fiom aiteiitis aie laie, 

P^iiniteiitis nodosa with peiception deafness aie 
included in Tables I and II 


g, j ^ e I a significant nunibei of patients having Cogan s 
of sioned manifestations that aie highlv suggestne 

™ lepoited in the 
lemic^.nn ™finifestations aie fiequentlv seen to iindeigo 

lated pLn^ exaceibations which pioduce a lathei unie- 

of “ Table I a 

"“s made on histologic oi 
atvTiical PVPTV. 1 II can be consideied as 

se^en caspt; p a Cogan’s sjmdiome In foni of these 

m two mar.,/ made of peiiaiteiitis nodosa, and 

svstem’ic nafm suggested that the condition was of a 

c t was pointed out that although few cases 
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selection definitely includes a laige numbei of patients with 
fatal disease 


In Cogan’s syndiome, although the disease is systemic, 
lesions of yital oigans aie usually of niinoi impoitance, and 
fiom the available evidence it would appeal that because 
Cogan s syndiome has a lelatively favoiable piognosis, an 
association vith peiiaiteiitis nodosa is ceitainly not negated 

The unceitainty of landom biopsy of muscle in yielding a 
lagnosis in peiiaiteiitis nodosa and the necessity of lepeated 
lopsies IS well documented in the liteiatuie,-' and it is 
Seneially accepted that negative findings on biopsy do net 
lue out the possibility of peiiaiteiitis nodosa Rose and as¬ 
sociates-'' desciibed foui cases which contained neciopsy le- 
peiiaiteiitis nodosa Even though multiple biopsies 
een peifoimed m two cases and a single biopsy in two 
cases, yet a diagnosis of peiiaiteiitis nodosa had been con- 
unied on niicioscopic examination in only one instance It is 
cei ainly evident, theiefoie, that negative lesults on biopsy in 

ogans syndiome do not lule out the possibility of peii¬ 
aiteiitis nodosa 


inge^‘'3i fust to intioduce the concept that a 

oiip of systemic diseases affects connective tissue Klem- 
i associates’- intioduced the teim “collagen diseases” 

^ in icate the site of the chaiacteiistic lesion in these dis- 
iheiim^t^ undei this teim he’-'^^ included iheumatic fevei, 
liimi ^ ^itbiitis, polyaiteiitis nodosa, acute disseminated 

toniv '^smatosus, geneialized scleiodeima and deima- 

eases°”* Since the oiigmation of the teim “collagen dis- 
seeni'tn consideied sepaiate entities 

eases entiiely into this gioup of dis- 

Pathip m ™ Libman-Sacks syndi ome,=*^idio- 

flei’s sina Sianuloma,"3'-^= tempoial aiteiitis,’'’« « Loef- 
puia => 35 ^ and thiombotic thiombocjdopenic pui- 

diome identifTp,r°^ Tn 'to see Cogan’s svn- 

fied with the collagen diseases 

entities si-ndiomes, pieviouslj'- consideied as sepaiate 

“collaffen tliop togethei undei the bioad teim 

ase and piesent a somewhat clearei pictuie to 
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of sensoiy-neuial deafness m collagen diseases aie lepoitecl 
in the hteratuie, it is not unusual to find lesions involving 
practically all stiuctiues of the eye in peiiarteiitis nodosa, 
disseminated lupus eiythematosus, oi even in iheumatoid 
arthiitis 

In conclusion, theiefoie, we feel it is justifiable to say that 
Cogan’s syndiome is not confined to the cornea and Vlllth 
cianial neive but lathei that it is only one manifestation of 
a systemic disease—a systemic disease that on occasions in¬ 
volves so many seemingly um elated stiuctuies and pioduces 
such a bizaiie clinical pictuie that one cannot help but hnK 
it with the collagen diseases, also, fiom the available evi¬ 
dence, it would seem that the syndiome could be included in 
the gioup with peiiaiteiitis nodosa In the discussion of the 
papei by Quinn and Falls,Noiton expiessed the opinion tha 
the lelatively good piognosis and the fiequent failuie of biopsv 
of muscle to yield a diagnosis weie two impoitant objections 
to the hypothesis that Cogan’s syndiome is only a local mani¬ 
festation of penal teiitis nodosa 

Theie are many cases of peiiaiteiitis nodosa leported m 
the liteiatuie, such as the case of Cuiy and ^associates, m 
which the patients have lived six oi moie yeais with the is^ 
ease Giant,-® in a review of the hteratuie up to 1941, dieM 
attention to patients who had suivived fiom foui to 32 yeais 
and felt that in many of the othei cases in which the duia ion 
was lepoited to be much shoitei, the onset of disease mig 
have been consideiably antedated by taking into account pievi^ 
oils similai illnesses reasonably legaided as expiessions o 
peiiaiteiitis nodosa Weiss^" stiessed that the disease is no 
mvaiiably fatal and that the piognosis would impiove wi i 
eailiei clinical lecognition of the disease Rose and as 
sociates,^'^ in 1950, estimated that at least 5 to 10 pei cen o^ 
patients lecoveied and they, along with Spiegel'" and Ragan, 
stiessed that the piognosis depended upon the extent of m 
volvement of the vital oigans If the aiteiial lesions hea^, 
and in the piocess do not infaict a vital aiea, the patient wi 
lecovei, and no clue to the basis of the illness will be availa e> 
theiefoie, when angiitis is discussed, it piobablv includes on > 
a small poition of the total gioup with the disease, and i 
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Pagel and associates'^'’ emphasized the geneial involvement 
of the vasculai system as the undei lying cause of the 
culai and deimal changes in deimatomyositis although tie\ 
said that these changes vreie not specific foi this disease as 
they vreie also seen in scleiodeima and iheumatoid aitm is 
Latex, Pageh" stated that the basic ^asculal changes in pen- 
arteiitis nodosa, disseminated lupus eij'thematosus, deima^ 
tomvositis, scleiodeima, “arteiitis gianulomatosa alleigica. 
and tempoial arteiitis aie similai, if not identical, although 
theie aie diffeiences in the fiequency and distiibution of the 
lesions in the diffeient diseases 

Ellman and Ball,=^ Piiani and Gianville, and Macrae and 
O’fieillv^' dien attention to the moiphologic similaiities be- 
tvi'een the lesions of iheumatoid arthiitis, iheiimatic fe\ei, 
peiiaiteiitis nodosa, disseminated lupus ei’A'thematosus, scleio- 
deiTiia and deimatom^’ositis, and Pnani and his co-woiher’ 
stated that though fibimoid degeneiation is less fiequentl> 
seen in iheumatoid arthiitis, scleiodeima and deimatom>o- 
sitis, they run a moie chionic couise and pathologic findings 
in eailv stages aie scaice These aie onlv a fev.* of the mam 
lefeiences m the liteiatuie which seem to show that all col¬ 
lagen diseases ha^e the same basic \asculai alteiations, the 
diffeiences being only in degiee and distiibution 

The liteiatuie contains numeious lepoits of cases which 
displaved eitliei clinicallv, histologically, oi both, the chaiac- 
teiistics of tivo'oi moie'of the collagen diseases Ophuls ' in 
1923 stated that one did not have to studv manv cases of peii- 
arteiitis nodosa to discover its close i elation to the iheumatic 
diseases, and he diew attention to the similaiiti’’ between 
gianulomas in peiiaiteiitis nodosa and iheumatic nodules 
Since then otheis'^"' have le-emphasized this impression 
Theie aie many examples’"in the liteiatuie of an 
association of iheumatic fevei and peiiaiteiitis nodosa in an 
indmdual patient, and in 1956, Rose'’ estimated that 12 5 per 
cent of cases of polyarteiitis nodosa showed evidence of past 
OI actne iheumatic fe\ei. Peiiaiteiitis nodosa also has been 
seen m association with iheumatoid ai-tliiitis,’'= with 

findings chaiacteiistic of both iheumatic fevei and rhenma- 
toid aithiitis,' " with disseminated lupus eri-thematosus,’®"" ’ 
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the clinician, so the individual membeis of this gioup seem 
to be moie closely i elated As the volume of hteiatuie on the 
lespective collagen diseases glows, it is incieasingly evident 
that we are not finding a cleaiei differentiation between one 
and the othei, but that we aie discovei mg moie ovei lapping 
on the histologic, clinical and expeiimental levels 

The teim “collagen diseases” lefeis to the fact that alteia- 
tions of the extiacellulai poitions of the connective tissue aie 
pi eminent and systemic in these diseases,®’ and the changes 
may be degeneiative or piolifeiative Both the degeneiative 
and piolifeiative alterations terminate fiequently in scleiosis 
with 01 without hyalinization It was Banks’’® impiession 
that the vasculai lesions in many of the collagen diseases 
weie similai and that some cases begin as one and teiminate 
as anothei He wondeied whethei all of them had the same 
denominatoi 

Malloiy'® pointed out that the collagen diseases meiged with 
one anothei so fiequently that it was extiemely difficult to 
sepal ate them He stated that at the Massachusetts Geneia 
Hospital and elsewheie, theie had been a gieat many cases 
of clinically typical disseminated lupus eiythematosus tha 
showed widespiead pei lai tei itis nodosa at neciopsy, and tbs 
also was tiue of iheumatic fevei and deimatomyositisBe 
felt that theie weie no histologic findings pathognomonic o 
disseminated lupus eiythematosus In suppoit of this, Bag- 
genstoss®' cited a case in ivhich thei e wei e typical skin lesions 
of disseminated lupus ei 3 d;hematosus and the LE cell phC" 
nomenon in the bone maiiow but which showed widespicac 
aiteiial lesions indistinguishable fiom those obseived n’ 
typical cases of peiiaiteiitis nodosa 

BalP- lepoited cases showing that the arteiitic changes 
found in the iheumatoid patient all fall within the histologic 
valiants of polyaiteiitis nodosa, and he felt that the aiteiitis 
of iheumatic fevei was only anothei histologic vaiiant Dov- 
ling, with Gi iffiths®® and alone,®'* and Bi ock stated that t le 
eaily cutaneous, musculai and vasculai changes in scleio- 
deima and deimatomyositis show piecisely the same alteia- 
tions though they vaiy in degiee in individual cases 
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a tiend indicating that all of the collagen diseases ha\e a 
coninion basic pathologic i elation in the \asciilai system that 
IS molded, thiough constitutional oi othei unknown factois 
into the patterns of syndionies and diseases known today as 
iiiduidual nienibeis of the collagen gioup of diseases 


SUMMAEY 


iheie ha\e been 23 cases of Cogan’s swidiome lepoited in 
^le Iiteiatuie, and we ha\e lepoited an additional foiu cases 
f these foui cases, a clinical diagnosis of peiiaiteiitis nodosa 
^as made in one instance, and in two cases theie weie find¬ 
ings which seemed to indicate that Cogan’s s\nidionie is only 
a ocal manifestation of a nioie geneialized disease 


the entile 27 cases of Cogan’s sjuidiome 13, oi 48 pei 
sufficient findings othei than those chai actei istic 
0 ogans smdionie to be consideied examples of a genei- 
a ize disease piocess In nine cases featmes weie pieseiit 
a, at least suggested that Cogan’s syndiome is a geneialized 
isease Fi\e cases showed no findings othei than those 
laiac eiistic of the sjTidiome In thiee cases a diagnosis of 
clinT^ nodosa was made histologically and in foui cases 


j ^ i®POited two cases of atypical Cogan’s simdiome with 
es<; iP'iicating that eadi yas a generalized disease pioc- 
Cno- ’ ^ Jidditional cases of what seemed to be atypical 
the'^p^ ^ sjndionie weie found in tlie liteiatuie, and in foui of 
cases a diagnosis of peiiaiteiitis nodosa had been made 


coniL^P«a Cogan’s syndiome is not confined to the 

festatinn e cianial iieiye, but that it is only one mam- 
itnonlfi ^ sistemic disease Fxom the ayailable eMdence 
eeni that this systemic disease is peiiaitentis nodosa 

mJsde Piogiiosis and the fiequent failuie of 

the hypotheVi^ o ^ aie not seiious objections to 

tation of ripi Cogan s s\-ndiome is only a local manifes- 

^ ot peiiaiteiitis nodosa 

idiopathic '^^^^^’deied tliat Libman-Sacks sjmdiome 

idhne gianuloma. tempoial arteiitis, Loeffler’s 
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and with findings chaiactenstic of both disseminated lupus 
eiythematosus and iheumatoid aithritis Disseminated lupus 
eiythematosus has occuiied in patients having iheumatic 
fevei,^^”® iheumatoid arthiitis.^"'’®’"'’ scleiodeima’”'” and dei- 
matomyositis’" ■- and m patients with findings chaiactenstic 
of both iheumatic fever and deimatomyositis ” The similaii- 
ties between deimatomyositis and scleiodeima have been 
mentioned Deimatomyositis has been seen in patients with 
iheumatic fevei"'* and scleiodeima in patients having iheuma¬ 
toid aithiitis 

With an ovei dosage of desoxycorticosteione acetate to lats, 
Selye and associates'"’"® weie able to pioduce polyaiteiitis 
nodosa, nephioscleiosis, myocaidial and joint lesions similai 
to those associated with acute iheumatic fevei, and in some 
instances lesions weie leminiscent of the piohfeiative stage 
of scleiodeima 

Two laboiatoiy pioceduies should be mentioned biiefly 
The L E cell phenomenon is a useful test in the diagnosis o 
disseminated lupus eiythematosus, howevei, the lecent hteia- 
tuie has shown that it is not a completely specific one As 
pieviously mentioned, Baggenstoss"’’ cited a case in which t e 
L E cell phenomenon had developed in the bone maiiow, bu 
histologically it was typical of peiiaiteiitis nodosa A sizab e 
piopoition of patients with iheumatoid aithiitis have positive 
LE cell tests"-"'■* and theie aie examples m the liteiatuie o 
false-positive LE cell phenomena occuiiing in diseases siici 
as miliaiy tubeiculosis •• 

The second gioup of pioceduies to be consideied is the 
seiology tests for syphilis which occasionally aie found o 
give falsely positive lesults in both disseminated lupus eiythe¬ 
matosus'®"'’ and peiiaiteiitis nodosa"®®'’ We aie not in a 
position to state the significance of these falsely positive in¬ 
actions to seiology tests, but it is of mteiest that they occui 
in both of these conditions 

We made no attempt to leview all of the voluminous liteia- 
tuie on the collagen diseases, and fiom the available infoima- 
tion it IS impossible to make any dogmatic statements I 
would seem, however, that we have been able to demonstiate 
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syndiome and thiombotic thiombocytopenic puipuia also mav 
be identified with collagen diseases We have shown a tiend 
which could indicate that all collagen diseases have a common 
pathologic basis in the vasculai system which is moulded 
thiough constitutional oi othei unknown factois into the 
patterns of syndiomes and diseases that aie known today as 
individual membeis of the collagen gioup of diseases 
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ACOUSTIC TRAUMA OF THE COCHLEA FROM 
EAR SURGERY't; 


Hakold F Schuknecht. M D , 
Detioit, Mich, 
and 

JXJERGEN TONNDOKF, INI D , 
loiva Cit\-, la 


It IS noil Avell established that high eiieigv acoustic signals 
delueied to the cochlea can cause tissue damage which is 
usually most seveie in the legion of the uppei basal tuiii, and 
is manifested functionally bv deafness most se\eie foi high 
fiequencies A classical clinical example is found in patients 
exposed to a single, oi lepeated, an borne blast of high in¬ 
tensity (as fiom musketiv, fiie ciackeis, explosions) 

It has been shown lecentlv that a blow to the head lesults 
in a similai mechanical insult to the cochlea, ha\ ing its gi eat- 
est impact likewise on the uppei basal tuin 

1 Mr X A 29 ^ ear old male salesman y as ln^ oh ed in an auto 
mobile accident follow ing w hicU he was unconscious foi an lioui and had 
discharge of blood and cerebiospinal fluid from the right ear On re- 
gaming: consciousness he complained of hearing: loss in the right eai 
He reported having expeiienced good heaiing prioi to the accident 
Roentgenograms letealed a longitudinal fractiiie of the right temporal 
bone The nest da^ theie "was a niodeiatel' se^ere combined conductse 
and sensor\ neural heaimg loss and diamage of serohemorihagic fluid 
from the right eai An audiogram taken foui months later sho^^ed 
persistence of the sensol^-neural deafness There ^^as a slight heaiing 
loss m the midfiequencA lange and a piofound loss foi fiequencies abote 
2000 cps (see Fig i a) 

The eMdence fiom an animal expeiiment should haAe finallj’ 
dispelled the common misconception that the deafness fcllow- 


meeting- of the Middle Section Ameiican Lni Migologicnl 
rviiinoiogical and Otological Societt Inc. Chicago Ill Jan laeo 

was supported in part b' a Gr'xnt from the Centi'il Bureau 
of A.merican Otological Soclet^ and in part bN Giant 

oa the Public Health SerMce*5 

motion pictures referred to in the text h'\^e been made 
Nonr equipment loan with the Office of >sa\ tl Research 

ac?^m2A manuscript recened in The Lar^ngoscope Office and 

for publication Feb S 
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OTOLOGICAL FUNCTIONAL MICRO-SURGERY 
POST GRADUATE COURSE 

A practical couise of suigical techniques in otological sui- 
geiy will be conducted by Di Michel Poitmann at the Univei- 
sity of Bordeaux, Fiance, Eai, Nose and Throat Depaitment, 
June 26 to July 5, 1960 This course will be given in English 

The number of assistants will be limited to twenty, divided 
into two gioups The fee of $100 00 is to be paid at the 
Faculty of Medicine of Bordeaux, at the beginning of t e 
course Applications should be sent to Di Michel Poitmann, 
45 Couis Foch, Bordeaux, Fiance 
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Hakold F Schuknecht M D , 
Detioit, Mich, 
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It IS now M ell established that high enei gv acoustic signals 
delneied to the coclilea can cause tissue damage which is 
usually most se\eie in the legion of the uppei basal turn, and 
IS manifested functionally by deafness most seveie foi high 
lequencies A classical clinical example is found m patients 
exposed to a single, 01 lepeated, an borne blast of high in- 
ensit\- (as fiom musketiy, fiie ciackeis, explosions) 


t has been shown lecentlv that a blow to the head lesults 
in a similai mechanical insult to the cochlea, having its gieat- 
es impact likewise on the uppei basal turn 


mobiiP 29 j ear-old male salesman x\as imoUed in an auto- 

dischart^o * e I' Inch he was unconscious foi an hour and had 

hlood and cerebrospinal fluid from the right ear On re¬ 
lic renortPff'^i?'^-^^^® complained of healing loss in the right ear 
Roentepnno^ having expeiienced good hearing prior to the accident 
bone Thp^^™f revealed a longitudinal fracture of the right temporal 
and sencori^p^^ dai there was a moderated sea ere combined conductive 
from" the hearing loss and drainage of serohemorrhagic fluid 

PersistpTipp pf audiogram taken four months later showed 

loss in the Tp.rif sensor\ neural deafness Theie was a slight hearing 
2000 cps (see range and a piofound loss for frequencies above 


^ a) 


di'wi^lV,!animal expeiiment should hate fmally 
^ R t e common misconception that the deafness fcllow- 


Rhinological*and"omfo"ica^ the Middle Section American Lai\ ngologicnl 
'This work wp. ' Socieu Inc Chicago 111 Jm IS-IO IPsf 

Research or the AS’er°ican^ ^rant from the Central Bureau 

1 the Public Health lert me?* ' Societ-i and in part b\ Grant B-ipoj 

‘broug^h^n^eium^^ referred to in the tevt haae been made 

^onr lsq3(oot'" equipment loan with the Office of Xatal Research 
Editors \ot#^ rria 

^rrepted for PublTi af.oTperT*ip7r''^‘* *" Laryngoscope Office and 
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mg a head blow could be the lesult of Vlllth neive oi biain 
injuij'- The healing deficits, as well as the spatial distiibu- 
tion and histopathological appeal ance of the cochleai lesions 
of animals subjected to head blows, weie identical to those 
resulting fiom the dischaige of a 32 cahbei caitiidge neai the 
eai ® 

Cat 1 dies The light eai was destioyed and baseline 
behavioial puie tone thiesholds weie taken The animal was 


A 



anesthetized, the skull exposed by a midline scalp incision, 
and a blow deliveied to the left tempoiopaiietal aiea of t ^ 
skull The scalp incision was closed with silk sutuies Audi- 
toiy testing was lesumed two days aftei administeiing tie 
head blows, and the animal was tested about eveiy fo*^^ 
days until saci ificed on the 22nd day 

Postopeiative behavioial audiogiams levealed a modeiate 
healing loss foi fiequencies up to 2,000 cj^cles, a piofoun 
loss foi 4,000 and 8,000 cycles, and neai noimal heaimg fei 
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16,000 cps The auditoiy thiesholds impioved ovei a two- 
ueek penod, aftei which they lemamed stationaiy, with the 
final audiogiam at the end of thiee weeks showing a pei- 
sisting 4,000 and 8,000 cps dip 

On histological examination theie was a loss of outei haii 
cells fiom 7 75 to 10 5 mm legion The degiee of injuiy 
vaiied consideiably m the ten cats in this senes, but in all 
cases the maximum injuiy occuiied in the region of the uppei 
basal turn, which is the legion of maximum impoitance foi 
the fiequencies 4,000 to 8,000 cps (see Fig 1-b) 


B ',0 



follow ini'M ^ and cochlear giaphic reconstruction of cat 

10 5 arpT nf*?? head There is a loss of hair cells in the 7 5 mm to 

hearing loss^^^ '*Pper basal turn \^hlch has resulted in a 4000 and SOOO cps 


It IS obvious that a blow to the head can i esult in a bone 
con ucted acoustic signal of sufficient magnitude to injuie 
the oigan of Coiti 


en ^ that suigical pioceduies can cieate acoustic 

not^^^ ^ sufficient magnitude to cause cochleai injuiy is 
nnpioper use of the mallet and gouge in ex- 
n ion of scleiotic mastoid bone can cieate such an injuiy 


Cgsc 2 B "R 

since the iep of nine i ear-old hot had a chionic dtaming left ear 
"ith a foul cmoii „ ^as a peiforation in Shrapnell’s membiane 

‘ smelling dischaige The pars tensa Mas intact 
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At opeiation (1949) tlie mastoid coitex was lemoved ■ivith mallet and 
gouge Many fnni blows weie used to accomplish piopei exenteiation 
The cell paititions weie lemoved ^\lth an electncally dnven bun The 
epitvmpanic space ^\as ^\^delJ evteiionzed because of cholesteatoma 

The postopeiative couise uas satisfactoiy except that theie ^^as a 
sensoi V neuial Upe heaiing loss foi fiequencies above 2,000 cps (see Fig 
2 a) 

Ruedi and Fiiiiei” have pioduced similai high fiequency 
heaimg losses (tempoiaiy) in human volunteeis by leflecting 


A 



Pig 2-a Case 2 Pie- and postopeiative audiOc.i'ams show ing 
fiequencj healing' loss lesulting fiom inastoiilectoniv 


the scalp ovei the mastoid bone and deliveiing mallet blows 
diiectly to the bone 

In many human suigical pioceduies and in a senes of 60 
cats in which electncally dnven buns (cutting, polishing, an 
diamond) weie used, theie have nevei been heaimg deficits 
attnbutable to acoustic stimulation Appaiently, the acoustic 
intensities geneiated by the bun aie at safe levels 
might not be true if the buns weie applied diiectly to imJ 
pait of the intact ossiculai chain 

It IS becoming incieasingly appaient with the development 
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Of new siugical pioceduies, that theie is moie dangei of 
acoustic mjuiv to the cochlea In tynipanoplastj pioce ’ 

foi example, a numbei of potentially injimous manemeis 
may be peifoimed e g , palpation of vaiious pai so 
ossiculai chain, incision of the incudostapedia join i 
mo\al of gianulations, connectne tissue bands, and main- 
ized collagen (tjunpanoscleiosis) fiom the stapes oi loun 
nindow aieas, lepositionmg the ossicles on the stapes, p ac^ 
ing the pais tensa oi a skin giaft on the stapes, ina \ei en j 



Fip: 2-b Case 3 Higrh freqllenc^ hearingr loss 
manipulations occurring: in the course of middle ear 


secondar^ 

sllrge^^ 


to stapes 


stiiking the stapes mth an instiument, etc This kind of 
suigicai complication is demonstiated by the following case 

Case 3 V B Xo '133792 This 25 j eai old school teachei had inter 
Mittent suppuration from the right ear for fn e j ears There was a 
large perforation of Shrapnell’s membrane 

At operation squamous epithelium nas found to line the epitvmpanuni 
eni elope the head of the malleus and bodv of the incus and extend int( 
the anterior mesotnnpanum The pars tensa Mas intact To accomplisl 
complete remo\al of the squamous epithelium, it Mas necessarv to remon 
the incus and the head of the malleus The pars tensa was mobilize! 
partialU and depressed to make contact Math the head of the stapes 
after appropriate surgical preparation, the epiti mpanum and mastou 
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riff 3-a Diawing showing cliisel locTled at the anteiioi margin 
the footplate as foinieily commonlv used foi stapes mobili/ation 


antium weie coveted tvith a fiee split thickness giaft fiom the inner 
surface of the atm 


The postopeiative couise t\as satisfactoij Although the 
in the speech range was about 15 db the eai sustained a severe 
neuial heating loss foi fiequencles above 2,000 cps The injuiy appn 
t\as secondaij to stapes movements coincident tvith removal of the 
and repositioning of the pars tensa (see Fig 2 b) 


Stapes operations foi otoscleiosis are even moie apt ^ 
cieate cochleai damage The stapes is often manipulate 
diastically with a vaiiety of picks and chisels designed to ac 
complish mobilization (see Fig 3-a) Aftei mobilization, t le 
intact stapes is often locked back and foith, oi pushed m anc 
out of the oval window, ci eating amplitudes of movenie 
which aie enoimous (in compaiison to physiological nio\ 
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ments) The sudden mobilization of an ankylosed footplate 
01 the maneu\eis to lemove an intact footplate piobablv 
cieate similai intense stimulation Following is an example 
of such a case 

Case } EP, Xo 05477G The liistorN and findings were t^plcal for 
bilateral otosclerosis At operation the anterior one-third of the foot 
plate was found to be imolved in the otosclerotic lesion The head neck 
and crura i\ere remoied b\ disarticulating the incudostapedial joint and 
pushing the stapes toward the promontor'v so as to break the crura at 


B 



lated With smoo two thirds of the footplate was then manipu 

margins a needles and chisels until separated and free at all 

incus and P'^ostliesis was then interposed between the 

ana mobilized portion of the footplate 

addiUon^fherf speech frequencies was unsatisfacorv but in 

2 000 cps Annaro^ii^ se\ere sensorineural loss for frequencies aboie 
of such magnitiida a operatne manipulations of the footplate were 
snuude as to damage the cochlea (see Pig 3 b) 

maiunnhff^'^^^ 1 °^ cochlear injmy lesulting fiom stapes 
staues fi demonstiated in an expeiiment on 

tuies ™ tvith expel imental fiac- 

the opeiative displacement of the laige pait of 

footplate in foui In one of these, the footplate was 



486 


SCHUKNECHT & TONNDORF ACOUSTIC TRAUMA 


subluxated out of the oval window and in this eai the saccule 
and cochlea lemained normal In the othei thiee the dis¬ 
placement of the footplate fragment was inwaid but piobably 
not so fai as to come in contact with the saccule In these 
the saccular wall was luptuied and the oigan of Coiti dam¬ 
aged in the uppei basal level and/oi lowei middle tin ns 
Piotocols foi these animals follow 

Cat 2 Jo, left Using a postauiicular appi each and aseptic 

technique, the ciura weie fractuied fiom the footplate and a 
small needle was used to peifoiate the centei of the foot- 



Pig 4-a Cat 2 Experimental fiacture through the cential 
the footplate Sacrificed three months later a—The stapes 
mg' complete bony healing, following comminuted fracture of its miupor 


plate Postopeiatively, no nystagmus oi ataxia was appaient 
Saciificed in thiee months 


Histological examination showed a comminuted fiactuie 
of the footplate healed by pi of use bony legeneration Theie 
was a luptuie of the saccule with collapse of its ivall on o 
the undeilying neuio-sensoiy epithelium which appealed noi- 
mal The othei vestibular sense oigans appealed noima 
Theie was injuiy and paitial loss of outei hair cells of the 
cigan of Coiti in two anatomically separated aieas, one m tlie 
uppei basal turn fiom 9 5 mm to 10 2 mm and the othei m 
the lowei middle turn fiom 11 5 mm to 12 mm (see Figs 4-a, 
4-b, and 4-c) 


Cat 3 Til, light By an aseptic opeiation thiough a pos - 
auiicular appioach, the oval window aiea was exposed anc 
the ciuia weie fiactuied fiom the footplate and lemoved 
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Fi-r 4-b Cat 2 Pupture and collapse of the saccular ^^all 



Graphic reconstruction of the cochlea showinsr hair cell loss 
tie upper basal and lo^^er middle turn 


me needle was used to dislocate the antenoi margin of the 
ootplate and depiess it into the vestibule In this maneuvei, 
e anteiioi thiee-fouiths of the footplate fiactuied fiom the 
Pos eiioi one-fourth, (which lemained in its normal position) 
u sequently, the mobilized section letumed near its noimal 
oca ion in the oval window Saciificed in thiee months 

Histological study levealed a linear vertical fracture ex- 
en ing through the posteiioi part of the footplate There 
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Fig 5-a Cat i Fiictuie dislocation of the anterioi t" <>-‘1“' 
stape«? footi)l\te Sad ificed thiee months latei a-—View of the looti 

show nit. slip-Jit inwaid sublu\ation of the antenoi two-thiids xner 
bon\ healinj^ of the fiactuie located at the 3 unction of the posieiior 
middle thiids of the footplate 





was a teal in the sacculai wall and a deciease in the hau ce 
population of the sacculai macula The othei vestibulai sense 
oigans appealed noimal Theie was modeiate injuij" to e 
oigan of Coiti involving the outei haii cells m tivo distinc 
legions of the uppei basal tuin, between 7 mm and 9 mm an 
between 10 5 mm and 11 mm (see Figs 5-a, 5-b, 5-c, an 
Fig 6-b) 

Cat 4 Ji, left By an aseptic opeiation thiough the post^ 
aiuiculai appioach, the oval wundow aiea ivas exposed, anf 
the ciuia iveie fiactuied fiom the footplate and lenioved 
fine needle wms used to depiess the anteiioi maigm of 
footplate A Iineai fiactuie occuiied at the junction of 
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middle and postei loi thii ds of the footplate, with the antei loi 
two-thnds being depiessed into the \estibiile This antei loi 
segment lemained in this depressed position Theie as some 
escape of peiiljTnph which was conti oiled with the application 
of a small piece of gelfoam Saciificed in thiee months 

Histological examination shoi^ed that the antei loi tA\o- 
tlnids of the footplate was slightly depiessed into the vesti¬ 
bule The gap at the stapediovestibiilai joint anteiloilv was 



5-c Cochlear reconstruction shouing^ se\cre loss of h'tir cells 
m the upper basal turn (see Fig: 6-b) 


healed by a thin two-cell layei thick membiane, and the fiac- 
tuie line was firmlv healed by new bone foimation There 
was a teai in the saccular wall and a deciease in the haii cell 
population of the sacculai macula The othei vestibulai sense 
oigans appealed noimal Theie was model ate injiiiy to the 
oigan of Corti invohing the outei haii cells in the legion of 
the uppei basal and lowei middle turns between 10 mm and 
12 mm (see Figs 7-a and 7-b) 

McCabe and La^\ience'’ found tears and collapse of the 
sacculai vails, as well as cochleai damage, in a high pei- 
centage of guinea pig eais subjected to high intensity noise 
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Fig" 6-a Vie^\ showing loss of outei hair cells of the oigan of Corti m 
the upper basal tuin, following an experimental blo\\ to the head 



Fig C-b Injur\ to the uppei basal turn of the cochlea of Cat 3 
ing rupture and collapse of Reissners membrane extensne damage ® 
oigan of Corti and secondar^ degeneiation of spiral ganglion 
giaphic 1 econsti uction Fig 5-c ) 
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In then animals, as in ouis, theie was no injuiv to the iitiicle 
and semicuculai canals They suggested that this finding 
suppoited the concept of a functional dichotomy between the 
pais supeiioi (utiicle and canals) and pais mfeiioi (saccule 
and cochlea) 

Theie aie two factois common to the injuiies desciibed in 
the foiegomg a the lesions aie confined to the legion ap- 



Sacnfirofl ^ Inward displacement of the footplate of the stapes 

luxation 'I—Lot\ power Mew showing: inward sub- 

saccular wall of the footplate and rupture of the 


^ fiom the basal end of the cocMea, 

they have been caused by single blast-hke acoustic 
e\en (oi by then bone-conducted equivalents) Such events 
le commonly lefeiied to as transients This statement neces- 
^ desciiption of acoustic tiansients and of the 
g ^®sponse theieto Aftei desciibmg it fust in 1933, 
esj ad teinied the lattei phenomenon the traiding bulge 


leai r,-! fiom expeliments on coch- 

modpk^n^ -iccoiding to Bekesy’s specifications Such 

cal excellent opportimiti’ foi studying mechani- 

Ven- nft^ most likely to occui in actual cochleae 

en mteipietation of puiely mechanical cochleai func- 
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tions aie made easiei by the fact that these models, for in¬ 
stance, do not have a cochlear neive attached to them Theiv 
enlarged size peimits visualization of the equivalent of events 
which themselves cannot be demonstrated in the eai by means 
of other presently known methods Although ample evidence 
has been accumulated to the effect that qualitatively speaking 
such models aie good leplicas of the ear, quantitative intei- 
pietation of their results is somewhat more difficult 

Pig 8 gives an example of the simplest case of an acoustic 



Fig- 7-b Giaphic reconsti uction of the cochlea showing lesion of f*'® 
organ of Corti in the 10 mm to 12 mm region 


transient a (gradual) step function Shown are a the 
time course of the applied signal, b — its spectrum, and c 
the response of the model, te, the traveling bulge and its 
envelope It is noted that the envelope does not duplicate the 
signal spectr um Spectr umwise, amplitude is inver sely r elated 
to frequency, whereas the bulge forms a definite maximum 
along the partition The position of this maximum along the 
partition vanes with the inverse time constant of the signal 
For brief time constants it is somewhat nearer the windows 
and vice versa 

This brief description may suffice to indicate the difficult!' 
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one faces ^Yhen tiying to explain the observations of cochlear 
injuiies caused by stapedial manipulations (Figs 3-7) Al¬ 
though accuiate data are not available, the motions of the foot¬ 
plate caused by such manipulations aie likely to have lelativelv 
long tune constants Even if one assumes that such injuiies 
occui when the stapes footplate is bioken loose (which ap¬ 
pears quite logical), wheieby the “snap” leleases a laige 





"al of cochlear modeL a—Time course of sig- 

“P The tune constam^t *' amplitude is gradual^ stepped 

amplitude i= reach<r,l^"‘ time at tchich 63 per cent of ultimate 

b-spectrum of definition of time courses 

function (dotted hnei (^olid line) and of an instantaneous step 

approximates unit\ 1’™^ constant and band-ividth 

constants are mo^e re^W.cild'’ti,sisals tvith loncrer time 
Stants These spe«ra^are of '"‘fh short time con- 

C—Eni,elope oteV^,^ ^ ^ 1*’® continuous broad-band ttpe 

earlier (in mUo and containing ttvo instances of the bulge 

Shown described onu “ at a later time (20 msec) The en\elope 

and negaiite maximum amplitudes of the first crests po=iti%e 


haidlv suddenly, the involved time constant 

bulge with sioTi!?^^'^^^ sufficiently short to pioduce a 
portion of thfn displacement amplitudes along the basal 
stand out in which such stimuli 

d^al amphtud^r^n^of! At such occasions, stape- 

tbieshold of 1 Compared to that at the 

cm fnn o 1 (stapedial amplitude appioximately 3 y 
, 00 cps signal) that is indeed an extremelv 
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laige value The notion had been expiessed m an eaihei com¬ 
munication^” which was based upon some piehminaiy data 
that theie might be a trading lelationship between the inveise 
time constant and amplitude so that amplitude might make up 
foi long time constants A numbei of paiameteis conceining 
cochleai fluid motion weie examined in an effoit to find such 
a tiading lelationship, yet in the end none was detected, 



theiefoie, as an alternate solution, the possibility of nonlinear 
distoition was considered 

It is doubtful that the innei eai can follow veiy laige amph' 
tildes in a lineai manner The elastic limitations of the an- 
nulai ligament, if still piesent, ancl/oi those of the lound- 
window membiane aie likely to be exceeded An amplitude 
limitation of the oiigmal window displacement is not simph' 
followed by a like occuiience of the displacement pattein along 
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the partition Since the displacement of the cochlear parti¬ 
tion IS 90° ahead m phase of the oiiginal iinndoiv motion,’" 
the ensuing phase alteiation lesults in a centei -clipping of the 
tiaielmg bulge Fig 9 shows the displacement pattern of a 
point about halfway along the paitition befoie and aftei 
amplitude limitation of the applied signal (It is noted in 
this di awing that displacement is plotted vs time in contiast 
to that of Fig 8 in which it had been plotted vs distance) 
The centei clipping effect is quite obvious As a mattei of 
fact when high speed motion pictuie films weie taken of 
traveling bulges at the beginning of the piesent ivoik on 
tiansients, a few such centei clipped bulges had been pioduced 
inadveitentlv They weie not lecognized as such until the 



FiS- 10 
Patterns 
limitation 


O'er the second (neg^ati\e) peaks of the displacement 
nnich Fifr 12 ga\e two examples a—mthout amplitude 
o «ith amplitude limitation of the applied sigmal 


piesent phase of the woik was leached These filmed bulges 
00 'e leiy peculiai with their spatial and tempoial sepaia- 
non of successive peaks of the bulges 


sic^^^ }i^ shows that after amplitude limitation of the applied 
ai^m r the tiaveling bulge alters m that the 

tifinn ” ® occuis moie pioximally along the pai- 

slonex n-F finding is easily explained The steepei 

In thic ro ^ clipped bulge have shoitei time constants 

extiemoh^^"^^ tiansient signals of long time constants but of 
a shano * amplitudes may pioduce tiaveling bulges of 

time constantwith signals of shortei 
I'ould ho oKT 1 . assumption of nonlinear distoition 

e to explain the obseivation of cochleai injuiy 



496 


SCHUKNECHT & TONNDOBF ACOUSTIC TRAUMA. 


aftei stapes mobilization This explanation is admittedly not 
based upon diiect evidence, it is offered as a hypothesis which 
appeals to be consistent with othei known facts of cochleai 
mechanics 


Aftei this detail had been biought to a satisfactoiy solution, 
the piesent authois became interested in the moie geneial 
pioblem of acoustic tiauma The cases piesented in the foie- 
going aie all veiy chaiacteiistic of acoustic tiauma and, 
although fiom that standpoint not piesenting anything new, 
confiim and document once moie a familial pattern a heal¬ 
ing loss ceiiteied aiound 4,000 cps (the well-known 4,096 
cps notch) coiiesponding to a localized cochleai lesion in the 
8-12 mm legion Such lesions aie chaiacteiistically pioduced 
by acoustic tiansients (oi by then bone-conducted equiva¬ 
lents) of lathei high peak intensities This is in contiast to 
a so-called noise tiauma which lesults fiom piolonged and 
lepeated exposuie to noise, usually of lessei intensities The 
salient point is that wheieas a noise tiauma is most lihelv 
the outcome of a slowly accumulating exhaustion on the cyto 
chemical oi enzymatic level without gioss tissue destiuction, 
acoustic tiauma is the pioduct of a 'physical injiny involving 
local tissue lesions Admittedly, much of ivliat is finally seen 
histologicallj'" as the lesult of acoustic tiauma is due to tissue 
degeneiation afte? the injuiy, howevei, this is nielevant 
fiom the piesent viewpoint and serves only to illustiate tie 
appaient pool ability towaid self-iepaii of the oigan of Coiti 
In the following an attempt will be made to define the physica 
causes of acoustic tiauma based upon puiely mechanical con- 
sideiations of cochlear stimulation and lesponse 


The piesent inquiiy to be suie is not the fust into the 
pioblem of acoustic tiauma Tivo schools of thought appeal 
to exist, specifically with legaid to the oiigm of the 4,096 cps 
notch consideied to be highly chaiacteiistic of acoustic tiau¬ 
ma 1 the viechamstic view which holds that foi one leason 
01 anothei stiong destiuctive foices develop in this paiticulai 
legion (eg , the “Dual-Eddy” Tlieoiy of Ruedi and Fuiiei' 
01 the “Jet” Theoiy of HildingD , 2 the locus-minoiis-i csist- 
cntiae view which maintains that this legion is especialb 
vulneiable (e y , due to insufficient blood supply at the junc- 
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tiue of the cochleai and cochlea-vestibulai aiteiies as sug¬ 
gested bj' Guild^). While not having amd;liing new to offei, 
neithei pio noi con, concerning the second viewpoint, the 
piesent authois feel that they have a new concept to piesent 
which concerns the possibility of a localized mechanical effect 


A biief comment may be in oidei concerning the cochleai 
action of headblows and of suigical manipulations, such as 
the use of mastoid gouges in the immediate vicinity of the 
innei-eai capsule The stimulus is via bone conduction In 
cochleai models, in which “bone” conduction can be demon- 


stiated, the hydiodjmamic events lesulting fiom “an” and 
fiom bone” conduction aie exactly alike It is lecalled that 
Bekesy,- and latei Baiany,' succeeded in mutual cancellation 
ettteen an- and bone-conducted signals Then lesults also 
seive to denionstiate the identity of these two modes of stimu- 
ation as legaids their cochleai mechanism 


le stumbling block with lespect to the localization of 
coc eai lesions caused by acoustic tiaiima lies again (as be- 
Problem of stapedial manipulations) in the fact 
a the amplitude m the basal portion is not the maximal 
amp itude Fig 8 piesented a typical case with maximal 
^ ^ point which is at 40 pei cent of the total length 

le paitition, fuitheimoie, the envelope ovei the displace¬ 
ment amplitude is lathei bioad (see Fig 8) coveiing piac- 
t ca y the entiie length of the paitition Thud, it is haid 
g the most basal portion is so conspicuously 

tlip^r ^ question, of couise, is whethei with legaid to 
obseived the magnitude of the displacement ampli- 
tbp fin ^ significant factoi It appeals not, accoiding to 
Diepppf”"^”^ simple consideiation If one tiies to teai a 
denlv m holding it between both hands and sud- 

the apait, it is not only impoitant how fai 

a motion! ’ ^^1® amplitude) but also how fast such 

point of ^ Expiessed moie foimally, the bieaking 

the action deS\d pioduced dm mg 

tactoi comerm)^’”^'”” acceleiation that the time 


498 


SCHUKNECHT & TONNDORP ACOUSTIC TRAUMA 


In applying the stiess concept to the cochlea it appeals that 
the mass (pei unit aiea) of the tissues involved, le, of the 
oigan of Coiti, does not vaiy gieatly with distance It is, 
theiefoie, safe to state that the stiess upon the cochleai 
paitition encounteied duiing its own displacement is in fust 
appioximation pioportional to its acceleiation Fiom the 
data available on the tiansient lesponse of cochleai models 
it IS possible to deiive the acceleiation pattern, i e , the stiess 



Fig 11 Displicenienl pittein witli time it taiioui points 
paitition 3-dimensional i>i esentation x-uvis time \-a\is ampi 
Z-axis distance 


Fig 11 shows once moie the tiavelmg bulge, this time pie- 
sented in a 3-dimensional mannei distance - time - amplitude 
Of the senes of positive and negative displacements talcing 
place at each point only the fust positive peak is of mteiest 
heie since it involves least time and consequently maxima 
acceleiation The peitinent time factoi, the onse tune towaid 
the fust peak, is plotted vs distance in Fig 12-a, in a semi- 
logaiithmic mannei The giaph indicated that the use time 
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40r 



1 



If (abo\e) Rise times of the first positi\e peaks of Figr "i 's 

Time IS grnen in a logarithmic manner (below) Bn^elope o\er 
«e aisplacement amplitude (a) of the first peaks of Fig: ^ and that o\er 
acceleration pattern (d^a/dl^) Note—amplitudes in this 
ic-s 11-13 are arbitranU set to unit^ 

IS shortest at the basal end of the paitition, showing an ex¬ 
ponential inclement theieaftei The latio bert^een the ampli- 
ude at each point (shoAtm once moie in Fig 12-b) and the 
squaie of the use time gives the acceleiation pattern along 
e partition (A moie accuiate waj’ of doing this would 
^a\e consisted in foiming the second deiivative of the time- 
ispacement pattern of Fig 11 The diffeience between 
^®^hods IS bound to be small ) Fig 12 indicates that 
y lefeience to the em elope ovei the displacement amplitude 
new envelope is shifted to^^ald the direction of the cochleai 
^se Although the maximum itself is still bioad, the decie- 
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ment of amplitude of acceleiation with distance aftei the 
maximum is much steepei than befoie Since acceleiation 
had been taken to indicate stiess, Fig 12 shows that most of 
the stress develops along the basal poition of the paititwn 
Notably the extreme basal end lemains fiee 

Simple leconsideiation of the opeiational steps involved in 
graphs 12-a and 12-b will show that the location at which 
maximal acceleration develops depends upon two factors 
fl the place of maximal amplitude (which m tuin depends 
upon the inveise time constant of the signal) and b the 
change in use time of the bulge with distance Although the 
use time is always shortest at the basal end of the partition, 
its rate of change again depends upon the inverse time con¬ 
stant of the applied signal This is illustrated by the example 
of Fig 13 The longer time constant makes the change m 
rise time less steep and produces the amplitude maximum 
farther distally than m the case of Figs 11 and 12 Con¬ 
sequently, the shift of the envelope over the acceleiation 
pattern m Fig 13 is slightly less pronounced than in Fig 12i 
although it IS again shifted in a proximal direction with re¬ 
spect to the envelope over the displacement amplitude Unless 
there is amplitude limitation due to overloading as nr Figs 
9 -10, maximal stress will not in all cases be conceirtiated 
exactly m the same region in the basal portion 

One other point deserves comment It was noted in con¬ 
nection with Fig 12 that the extreme basal end of the cochlear 
partition remained free of stiess One might ask Was that 
true only for the particular situation depicted oi is that a 
general lule"^ It would be logical to assume that for veiV 
short time constants the location of maximal stiess should 
appioach the basal end of the partition Although this is 
collect, it turns out that the sensitivity of the model to signals 
with such brief time constants is so low that no sizable dis¬ 
placement amplitude, and thus no appreciable stiess, can 
develop unless it comes to very large signal amplitudes The 
low sensitivity of the cochlear partition to signals of brief 
time constants is a built-in property Basically, the model 
represents a senes of low-pass filters Their upper-fiequencr 
limits vary from high to low along the partition These filteis 



1 ° 20 50 40 

distance (mm)-»- 

i:oF'a Rise time (t ) of the first positne peaks distance 

function of f‘u’e constant For the sake of comparison the 

tion (d a/dfi nnfVo'^ '■} ’ ‘f, 'uuluded (below) amplitude (a) and accelera- 
/ j Pattern for the same sigrnal 

a^e not shaiply tuned, nonetheless, theie IS a definite lessen- 
arn ° as fi equency exceeds a cei tain value, oi what 

ODt°”^i^ f° same, as time constants become too biief, and 

tivit™^ a ^ cowT^fointse between the deci easing sensi- 

invp?c^^ ^’fciease in use time of the tiavelmg bulge with 

applied signal Because of the 
ODtimnl fiequencies along the cochleai paitition 

hasal develop some distance fiom the extieme 

end of the pai htion 

consideied next is whethei the stiess 
ed with the displacement pattein along the cochleai 
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ment of amplitude of acceleiation with distance aftei the 
maximum is much steepei than befoie Since acceleiation 
had been taken to indicate stiess, Fig 12 shows that most o] 
the shess develops along the basal portion of the paititwn 
Notably the extieme basal end lemains fiee 


Simple leconsideiation of the opeiational steps involved m 
giaphs 12-a and 12-b will show that the location at winch 
maximal acceleiation develops depends upon two factois 
a the place of maximal amplitude (which in turn depends 
upon the inveise time constant of the signal) and h the 
change in use time of the bulge with distance Although the 
use time is always shoitest at the basal end of the paitition, 
its late of change again depends upon the inveise time con¬ 
stant of the applied signal This is illustrated by the evamp e 
of Fig 13 The longer time constant makes the change m 
use time less steep and pioduces the amplitude ma\imiim 
faithei distally than in the case of Figs 11 and 12 Con¬ 
sequently, the shift of the envelope ovei the acceleia ion 
pattern in Fig 13 is slightly less pioiionnced than in Fig > 
although it is again shifted in a pioximal diiection with ie- 
spect to the envelope ovei the displacement amplitude un ess 
theie is amplitude limitation due to ovei loading as m Figs 
9 - 10, maximal stiess will not in all cases be concentia e 
exactly in the same legion in the basal poition 


One othei point deseives comment It was noted m con 
nection with Fig 12 that the exti erne basal end of the coch eai 
paitition lemained fiee of stiess One might ask Was n 
tiue only foi the paiticulai situation depicted oi is tlia a 
geneial lule’ It would be logical to assume that foi ven 
shoit time constants the location of maximal stiess show 


appioach the basal end of the paitition Although this is 
collect, it turns out that the sensitivity of the model to signa s 
with such biief time constants is so low that no sizable is 
placement amplitude, and thus no appieciable stiess, 
develop unless it comes to veiy laige signal amplitudes I ® 
low sensitivity of the cochleai paitition to signals of biie 
time constants is a built-in piopeity Basically, the mo 
lepiesents a senes of low-pass filteis Then uppei-fiequenc\ 
limits vaiy fiom high to low along the paitition These filteis 
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author determined the temporary" threshold shift resulting 
from exposure to various bands of broad-spectrum noise 
(The relation betv.een this and the present problem is ob- 
’aous ) Among other facts not relei ant to the pre'^nt prob¬ 
lem, lle\er z G observed that the frequency at v'hich maxi¬ 
mal shift occurred v as, as a rule, the upper limiting frequence' 
of the band presented. There v as one exception; The fre¬ 
quency of maximal shift never v ent higher than 4,000 cps, 
, e.en for bands consisting of frequencies higher than this 
limit. Optimal shift •" as obtained only v hen the band included 
4 000 cp' or V a« near to that frequency. 


Tnese result': are the more significant as in cochlear models, 
"hen the response to noise bands is tested, the amplitude peak 
m anshly occur: belon the upper frequency limit of the pass 
band'*; therefore, llejer z G's results v'hen interpreted 
irom the standpoint of the present concept seem to indicate 
m.at tne most effec-tive stress h: alv a: s caused by the higUest 
frequency in the band, p r/, the frequency v hich (in terms 
it' tra-ehng bulge) has the fastest rise time The upper 
imiting frequency of 4,000 cp' then represents a rornprorni'^e 
decrease in <iensitiMty to>’ ard higher frequencies 
srd me s^ll increasing rise time. The point of highest sen- 
i-.v of the numan ear is knov.m to be betveen 2,000 cps 
‘^nd >,000 cps, i.e. definite^ lov er than 4,000 cps 


SUJIIIAEY. 

^ ’’H that nigh energy- acoustic sigrials such as 

^ in air or a blo” to the head, can 

be- damage haring its maximal effect in the upper 

lesions can also be created by manipulation 
amni the course of surgical procedures The 

mtanea' ers can be * err large and the rime 
cal resulting cochlear injunes are identi- 

-j - re-ul.ing from stimuli ha ing short time constants, 

■‘^r. expenme.ntally produced footplate fractures 
tV- un-r.; rapture of the .saccule, as -ell as injur;' to 

j p >a=al and lov er middle turns of t.ne cochlea. Sac- 
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partition is leallj’- lepresentative of that leading to cochleai 
injuiy, i e ,to the loss of hair cells in the oigan of Coiti Since 
the lattei lesults fiom ovei stimulation it may be well to state 
what constitutes the normal stimulation of the sensoiy cells 
in the oigan of Coiti Accoiding to Bekesy’s expeiimental 
evidence/ the ultimate stimulus to the haii cells consists of a 
bending of their sensory hair This bending is caused by a 
sheao'ing motion between the tectoiial membiane and the 
oigan of Coiti piopei Bekesy^ had distinguished two modes 
of sheai motion which, in lesponse to sinusoidal stimulation, 
occur in two distinctly diffeient places a ladially dvected 
in the legion proximal to the amplitude maximum of the 
traveling bulge and b longitudtnaUy dnected, in the legion 
distal to that point 

Shearing action can be duplicated in cochleai models' An 
attempt was made to study its pattern in lesponse to tiansient 
stimulation Due to the minuteness of the amplitudes in¬ 
volved, no precise measurements weie obtained, howevei, the 
following impiessions weie gained The two diffeient modes 
(ladial and longitudinal motion) oveilap each othei widely, 
the ladial motion foiming its maximum moie pioximallv than 
the longitudinal mode With respect to time, the longitudinal 
motion piecedes the ladial motion The envelopes ovei the 
two modes weie found not to diffei ladically fiom that ovei 
the tiaveling bulge Rise times at each point aie identical to 
those of the tiaveling bulge, theiefoie, the conclusion seems 
justified that the stiess panel'll in the domain of sJieaunO 
motion is veiy similai to that of Figs 12 and 13 

The concept piesented heie, that acoustic tiauma is de'^ei- 
mined by the distiibution of stiess along the cochleai paitition, 
must also apply to puie tones Stiess was said to be pio- 
poitional to acceleiation In sinusoidal events, acceleiation 
vanes with the squaie of fiequency This is boine out by 
expellence It is the consensus of opinion that (in the woids 
of Davis, et al •■) “highei fiequencies aie moie effective than 
low fiequencies in pioducing heaiing loss” 

Of paiticulai inteiest fiom the aspect of exposuie to tian- 
sients IS a lecent study by Meyer zum Gottesbei geTins 
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II ScHiK\FiHT HvroLD F A Clinical Stud' ot Auditor' Damage 
FolIo"ing Blo"s to the Head Ann Otol Hhinol and Laivnool S'! 331 
35S, June 1150 

13 ScHiRNtciiT H'roui F and D"iso\ RonmiK C Deafness and 
Vertigo flora Head Injun Atch Ololat iiiiaol 63 513 523, lla' 1156 

14 SnoLEToa GEorct T, and Schikneciit H'l.oin F Exjiei nnental 
Piactuie of the Stapes in Cats .4ii« Otol Rliinol and Laumaol in 
press 

15 ToxNDoii J Fluid Motion in Cochleai Models Join Acoust Soc 
Amer, 29 558 56S. Ma'. 1957 

lb ToNNDoir J Stapes Mobilization, a Pioblem in Cochleai H'dio- 
d'namics Prelimmar' Repoit Tm Lvuincoscoii 6i 859 864 Jul' 
1159 

17 To^^nol>F J Join Acoiisf Soc Aiiiti 32 238 244 Feb, li60 

IS Tonndoii T I npublished data 


AMERICAN ACADEMY OF OPHTHALMOLOGY 

and otolaryngology home study courses 

The 1960-1961 Home Study Couises in the basic sciences 
1 elated to opthalniologj- and otolaiyngologj', mIhcIi aie offeied 
hs a pait of the educational piogiam of the Ameiican Academy 
01 Ophthalmology and Otolaimgolog'', -will begin on Septem- 
61 1 and continue foi a peiiod of 10 months Detailed 
in oiniation and application foims can be seemed fioni Di 
1 ham L Benedict, the executive seci etai v-ti easui ei of the 
‘ ca emy, 13 Second stieet S W , Rochestei, Minn Registia- 
lons should be completed befoie August 15 
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culai luptuie also occuiied in one of ten animals subjected 
to head blows The cause foi the sacculai injuiy is not cleai 

A new concept is developed concerning the mechanism of 
acoustic tiauma The assumption is made that the ensuing 
tissue damage is a function of the physical stiess lesulting 
fiom acoustic stimulation Expeiiments on cochleai models 
using tiansient signals indicate that the closei the stiess is 
concentiated to the basal end of the cochlea the shoitei is 
the time constant of the applied signal Since the sensitivity 
of the model falls off for signals with veiy shoit time con¬ 
stants, a legion of optimal stiess develops close to but not 
diiectly at the extieme basal end of the cochlea 

It IS possible that signals of lelatively long time constants, 
but of veiy laige amplitudes, pioduce injuiious stiesses in 
the basal legion of the cochlea due to nonhneai distoition 
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sciiptions of the 1890-1910 peiiod and how little has been 
contiibuted since 


To Valsalva in 1735, is attiibuted the fust gioss desciiption 
of ossification of the annulai ligament of the fenestia ovalis 
as a cause of deafness Othei gieat anatomists like Moigagni 
in 1766, and Meckel in 1777, confiimed this obseivation Toj*n- 
bee in 1844 dissected 41 tempoial bones and found one case 
of bilateial ankjlosis of the footplate of the stapes By 1857 
Tojnbee had studied 1,659 tempoial bones and found 92 cases 
of osseous ankylosis of the stapes to the fenestia ovalis He 
called it one of the most common causes of deafness 

In that eia, many authois desciibed giossly the pathological 
pictuie of otoscleiosis, among them Voltolini, Politzei, Lucae, 
Schvaitze and Tioeltsch Moos lepoited an associated hypei- 
ostosis of the petious bone and the nailowing of the poius 
acusticus inteinus 


The fust histological study listed in the Ameiican Otological 
Society Resume of Liteiatuie on Otoscleiosis is by Habeiman 
in 1891 He discussed the shaip chaiacteiistics diffeientiat- 
i^ng pathological bone from noimal bone, calling attention to 
le deepei staining vith hematoxylin and caimine, the in- 
ci eased size of the maiiow spaces, the veiy iiiegulai constiuc- 
iion of the bone, and the dilated vessels He lemaiked that 
lie diseased bone looked like calcified caitilage This desciip- 
lon of otoscleiosis is still faultless today 

1893 added the desciiption of young osteoid tissue 
ri cellulai maiiow spaces and osteoclasts foiming 

eio e lacunae The noimal cartilaginous poition of the foot- 
a e almost entiielv leplaced by osteoid tissue, and the 
ei 101 part vas eight to ten times thickei than noimal, due 
to new bone foimation 


thp H ohtzer also concluded fiom his investigations that 
teorlalffiom the labyiinthine capsule and ex- 
sciibpfl ° stapes, finally leading to ankjdosis, he also de- 
the labj-iinth involvement, and felt that 

imnni 4 staining and the laige maiiow spaces weie the 

n ciitena foi diagnosis of otoscleiosis 
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While a gieat de^l of histopathological study of otosdeiosis 
has been done at the level of macioscopy and light micioscopv, 
foi seveial leasons compaiatively little has been contiibuted 
by the moie advanced techniques of histopathology 

Piist, the study of undecalcified bone is a difficult one and 
the technical problems, while not msuimountable have ham¬ 
pered progress in this direction Second, the only otoscleiotic 
bone available in the past was obtained at autopsy oi in lecen 
years during fenestration, in the small percentage of cases 
where the cupula or an ossicle presented an otoscleiotic in¬ 
volvement 

With the advent of the Shea fenestration of the oval win¬ 
dow, the footplate of the stapes is removed as entiielv as 
suigicall}^ possible, and large amounts of biopsj'' mateiial have 
become available in this way 

The authors of this paper have collaborated and pooled 
then mateiial in an attempt to contribute to the knowledge 
of histopathology of otosclerosis 

In reviewing the literature on otosclerosis, it is interesting 
to note how detailed and accuiate were the pathological de- 

•Read at thi moctinf? of tlii. Jlldclle Section of the American 
ical Rlunologfcal and Otolopicaf Societ\ Inc Chicag-o Ill Jan lo i 

Hditoi s Note This manuscript receiver! in TJie Lti \ ng'oscope OTt>cc a*' 
accopted foi publication April C 19G0 
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In 1900 Manasse desciibed typical Howship’s lacunae with 
osteoclasts and coexistent bone apposition 

Holmgei in 1901, studied Siebenmann’s specimens of stapes 
ankylosis with labyiinthine spongification He obsei\ed le- 
soiption and new bone foimation occuiiing simultaneously, 
and leplacement of inteiglobulai spaces by newly foimed 
bone, also the caitilage of the footplate was leplaced bv bone 
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'=ent'^ Absence iT'f® Fewer osteocMes Nuclei sometimes ab- 

e or Inmellation Marrow spaces less cellular 

vessels paiting fiom the bone 
callP.i^'^f^' so laige that the piocess could be 

foimof, one, except that theie was much new 

to inrlipT stated that scleiosis and similai woids 

chniMlU ^ disease aie without meaning, pathologically oi 

disea< 5 Pni ®P°^gi^ication of the labyimth is a well defined 
disease clinically oi pathologically ” 

In 190o Alexandei leported a case of congenital deafness 
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Haitman in 1898 obseived the abnoimal shape, size and 
ariangement of the osteocytes The fact that they weie moie 
numeious in the vicinity of normal bone lead him to believe 
that otoscleiosis consisted of newly developed connective tissue 
bone 

Siebenmann in 1899 desciibed absoiption of bone by osteo¬ 
clasts with dilatation of the Haveisian canals and inci eased 
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the composition of the maiiow substance which shows moie 
nuclei and connective tissue fibeis than that of the oidinaiy 
spongiosa 

In 1912, Alexandei desciibed otoscleiotic foci as follows 
A veil cellulai bone iich in calcium, piesenting lemarkabl} 
laige cavities which aie tiaveised by niimeious pathologically 



4 Otosclero>!is T'pe 1 Well oriented o‘-teoc'tes nuclei often miss- 
infi Pegular lamellation Marrow spaces narrow and inactite 


enlaiged blood vessels Between the bone and the vascular 
vail IS a faiily dense netwoik of connective tissue 

Neuman in 1913 lefuted a suggestion of Mayei that oto- 
scleiosis IS identical v/ith osteitis fibrosa of Recklinghausen 
His objections neie founded on the absence of pionounced 
absoiption m the sense of larefaction in otoscleiosis, absence 
of softening, gi anulating tissue and cj sts and on the pi esei \ a- 
tion of the compact chaiactei of the labyimthine capsule in 
spite of the most ladical tiansfoimation of its constituents 
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With paitial stapes ankylosis and typical otoscleiotic foci in 
the labyiinthine capsule He used the teim “giouiid sub¬ 
stance” and stated that it was moie deeply stained by hema¬ 
toxylin in otoscleiosis than the giound substance of iioimal 
bone 

Bruhl in 1905 desciibed the bluish coloiation of the bone 
(blue spongiosa) leplacing the annulai ligament in a posteiioi 





PieT 3 Otoscleiosis T\pe 11 Nuclei often missliiff Presence of ^<,1 
CT.n'ihculi Attempt at lamellation ^^arlo^^ spaces small new bone api 
tjon 


piocess Theie the osteocytes weie laige, misshapen, und 
numeious, wheieas in the moie anteiioi focus staining pink, 
theie was a concentiic aiiangement of small bone cells He 
latei said that the combination of active foimation of bone 
by osteoblasts and bieaking down by osteoclasts piodiiced an 
entiiely new bone so that the pathological bone always ap¬ 
pealed like a foieign body 

In 1906 Schilling added to the usual list of chaiacteiistics. 
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osteoblasts, new bone foimation along the walls of the maiiow 
spaces and distinctly led staining 

In 1922 Rutin lepoited a case of otoscleiosis associated with 
fiagihtas osseum (osteopsathyiosis) and blue scleia Al¬ 
though the bone destiuction was extensive, to a degiee not 
common in otoscleiosis, typical, dense otoscleiotic bone was 
piesent in the usual site, at the anteiioi maigin of the stapes 



oto>!clero‘5is showing a marrow space with an osteo- 

opposite maro-. bone together with new bone apposition on the 

iudrgin of the space 


/i Jenkins piesented two cases of osteitis defoimans 
scl and compaied his findings with those of oto- 

eiosis Both diseases showed osteopoiosis, but the tiabecu- 
mo defoimans weie coaisei and the bone lamellae 

m The limits of osteopoiosis weie shaiply seen 

o osc eiosis but found only by caieful seaich in osteitis 
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In 1914 Komendentanow found many points of similaiitv 
between the bony changes chaiacteiistic of lachitis and those 
chaiacteiistic of otoscleiosis 

Between 1917 and 1921, Wittmack, Mayei, Manasse, Fishei, 
Lange, and otheis lepoited laige senes of cases with the now 
familial desciiption of the pathological changes of otoscleiosis, 



rig- j T^\o osteoci ists III a T\ pe IV otoscleiotic footpl >tc 


the authois aigumg only on the significance of some of these 
changes 

Escat in 1922 desciibes thiee phases m the pathology of 
otoscleiosis The fust phase consists of vasculaiizaticn anc 
letuin to the osteoid stage The second phase is that of osteo- 
spongiosis with diminution of the size of the capillaiies, en- 
laigement of the maiiow spaces, appeal ance of osteoclasts, 
deep blue staining The thud phase is the lebuikling of a 
compact osseous tissue, as otoscleiosis, with appeal ance o 
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osteoblasts, new bone foimation along the walls of the maiiow 
spaces and distinctly led staining 

In 1922 Rutin lepoited a case of otoscleiosis associated vvRh 
fiagihtas osseiim (osteopsathyiosis) and blue scleia A- 
though the bone destiuction was extensive, to a degiee no 
common in otoscleiosis, typical, dense otoscleiotic one was 
piesent in the usual site, at the anteiioi maigin of the stapes 



Kigr 6 T\pe IV otosclerosis show ing^ mariow space with an osteo¬ 
clast acti\el\ destroying bone together with new bone 'ipposition on the 
opposite margin of the space 


In 1923 Jenkins piesented two cases of osteitis defoimans 
vith deafness and compaied his findings wnth those of oto- 
scleiosis Both diseases showed osteopoiosis, but the tiabecu- 
lae in osteitis defoimans weie coaisei and the bone lamellae 
more distinct The limits of osteopoiosis w'eie shaiplv seen 
in otoscleiosis but found only bj, caieful seaich in osteitis 
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defoimans Laige osteoclasts were moie numeious in oto- 
scleiosis, as weie fibi oblasts, but fibious tissue was a moie 
piominent featuie m osteitis defoimans The stapes was 
not affected in eithei case of osteitis defoimans In both 
diseases theie was a dense staining of the bone 

Webei, in 1933, wiote an excellent discussion of the blue 
mantle in otosclerosis He defined the blue mantle as begin- 



Pig' 7 Appeanrice of the fibiillat substance in <i nell limellateii bone 
(Sil\ ei stain ) 


ning as an aiea of lesoiption The cavitation thus foimed 
lepiesents a Howship’s lacuna The blue mantle lepiesents 
new bone foi mation aftei the pi evious i esoi ption of the vessel 
space The new bone foi mation has a pathological matii'^ 
consisting of blue staining cementum and spaise ci iss-ci ossecl 
fibi ils foi ming a plexus He was the fii st to study otosclei osis 
undei polaiized light 

Gieifenstem in 1935 showed that aftei tiaumatic injuiies 
the maiiow tissue of the young otosclei otic focus exhibits a 
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lively legeneiatne activity in the sense of noimal bone foima- 
tion 

In the follovnng yeais one finds fax less hteiatiiie concerned 
v'lth the desciiptne pathologj' of otoscleiosis The con- 
tiibutois include F R Nagei in 1938 and 1939, S R Guild 
in 1944, Nylen in 1949 In 1950, S R Guild pointed out that 



unilateifll ^^ses of otoscleiosis he studied weie 

in anv "’^s conceined with the phj siological fact that 

the samp r, + ^ ^ supplied both otic capsules with 

He appaientlv^H^H^' factois, foi identical lengths of time 

otoscleiosis w‘, constitutional factois and 

losis veie in any way i elated 

other ge^neia^°pff'^f^!'^J' ^Hempt to link otoscleiosis with 
no definite ipIpI^ ^ ntional factois has so fai demonstiated 
in\ estigations eithei in clinical oi m expeiimental 
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Bast felt that otoscleiosis could be an attempt to lebuild 
that pait of the otic capsule Avhich was left unstable by late 
fetal caitilage giowth especially in the fissulai aiea 

In 1951 Nagei, and Hale m 1952 and 1953 studied speci¬ 
mens taken at surgeiy fiom the site of the fenestia novovalis 

In 1952 Biunnei introduced the idea that theie aie pie- 
otoscleiotic changes, consisting of degeneiation of the caiti- 



Fig" 9 Braided appearance of otosclerotic bone on polarised li^^bt 


lage at the fiame of the window and of the appeal ance of 
the blue mantles pieviously desciibed by Manasse These 
blue mantles aie a bioadening of the noimal maiginal sheaths 
of the blood vessels These aie called pieotoscleiotic changes 
because they aie found thioughout the labyimthine capsule m 
otoscleiosis and in some tempoial bones with no actual oto- 
scleiosis He felt that they aie heieditaiy and do not pioduce 
clinical symptoms by themselves 

In 1953, K F Ogilvie and I S Hall published a thoiough 
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desciiption of otoscleiosis of the fenestiation site of 13 per 
cent of 125 otoscleiotic subjects They lemaiked that the 
diffuse damages involve absoi ption and deposition of the bone 
thiough osteoclastic and osteoblastic activity lespectively and 
theieby leads in sequence to an abnoimallv cancellous, mosaic, 
and relatively noimal aichitectuie of the bone The immature 
bone IS basophilic, excessivelj' cellulai and woven, while the 
matuie bone is acidophilic, noimally cellulai, and laminated 
As foi the so called blue mantles thej" ai e i egai ded as a focal 
manifestation of the diffuse damage 

Bellucci and Wolff m expei imental animals ci eated sui gical 
traumas at the oval window, and leported the effects of 
cauteiy on the ossicles, and labyimthine bone Tliej’" veie 
inteiested in the question of healing after stapes mobilization 
for otoscleiosis 

In Older to provide a basis foi discussion and mutual under¬ 
standing of the types of otoscleiosis involving the footplate, 
ive have attempted a classification based on the degree of 
actmtj’’ of the disease The expeilence with the fust 120 
footplates of otoscleiotic stapes makes the basis for this 
lepoit 

The ciiteiia detei mining this classification aie piimaiilv 
histopathological, but some consideiation was given to the 
gross stiuctuial findings Foi instance, in a few cases, with¬ 
out the clinical and micioscopic observation of annular in¬ 
volvement of the stapes and of the resulting ankjdosis, some 
of the Glade I, stable, almost noimal appearing footplates 
can be veiy difficult to diagnose as otoscleiotic, also, the 
chaiacter of the focus mav be such that most of it has to be 
lemoved bj^ dull and escapes pathological study In some 
instances of diffuse antenoi involvement the suigeon must 
e satisfied vith the extraction of the posterloi two-thiids of 
the footplate only These factors should be kept rn mrnd as 
such specimens are not typical of the total disease, however, 
ve were impressed with the findings of almost universal 
involvement of the stapedial footplates 

The evaluation of the typical pathological features of oto- 
sceiosis should deal piimaiily vitli the cellular ity of the 
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piocess The osteocytes aie moie numeious than m noimal 
bone, also, in normal bone, about 50 per cent of the osteocytes 
aie vital as evidenced by the piesence of nuclei The numbei 
of vital cells in active otoscleiosis seems to be maikedly in¬ 
creased The cells appeal misshapen, disoiiented with swol¬ 
len, 01 distoited and pyknotic nuclei, and the cytoplasmic 
piocesses lying in the canaliculi aie absent 

A second featuie of evaluation is the inciease in maiiow 
spaces In the noimal stapes, the footplate shows few maiiow 
spaces and the ciuia none, as a lule In otoscleiotic bone, 
theie IS an inciease in numbei and activity of the cells of the 
maiiow spaces lesulting in lesoiptive changes foiming new 
spaces as indicated by the piesence of osteoclasts At the 
same time and sometimes m the same spaces osteoblasts aie 
seen with new bone apposition 

A thud most impoitant featuie of otoscleiosis is the chaiac- 
tei of the giound oi inteicellulai substance Intel celhilai 
substance consists of two majoi elements fibiiHai substance 
and cementum In otoscleiosis, the amount of the basophilic 
cementum is incieased Otoscleiosis is chaiacteiized by an 
immature type of bone, and the immatuie bone has been 
desciibed as having a coaise fibiillai substance, but in oui 
slides, thus far, we have not seen it Oui findings indicate 
that the fibiils aie fine, spaise and make patterns in the bone 
that appear biaided oi woven Theie is often a cementum 
line between these bundles which appeals as a shaip bieak 
with silvei stain oi on polaiized light The total unit volume 
of fibiillai substance is i educed, not only because of its fine¬ 
ness and spaisity but also because of the inci eased amount of 
maiiow space and osteocytes 

These histological featuies and then vaiiations should be 
kept in mind when one undeitakes to giade otoscleiosis One 
should also note that if it Avere not foi its remaikable and 
unique location in the tempoial bone and foi its, as yet, pooily 
undei stood lelationship with genetics, otoscleiosis is difficult 
to diffeientiate histopathologically fiom any othei type of 
immatuie bone 

We have classified otoscleiosis in foui main types 
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Grade IV is the most active otoscleiotic focus of the moie 
inimatuie tjTie It shows an inci eased cellulaiitj' to a veiy 
maiked degiee in the heavily thickened bone of the footplate, 
With iiiegular shape of the osteoc\i:es, swelling of the nuclei, 
absence of denionstiable canaliculi and of laniellation 

The mariow spaces aie inci eased in size and numbei and 
show extensive vasculaiization They contain many osteo¬ 
blasts and some osteoclasts Fiequently in the same space, 
one may obseive appositional sui faces of new bone foimation 
contiguous to a \eiy active process of bone lesoiption by 
osteoclasts The inteicellulai substance consists mainly of 
blue staimng cementum with sparee bi'aided bundles of fibi ils 

Theie usually is a complete absence of the cartilaginous 
elements in the footplate, a destiuction of the annulai liga¬ 
ment and an encioachment bejond the normal confines of the 
stapedial holders This process should be teimed histopatho- 
logicallv, otospongiosa 

-A. Glade III tj-pe of otoscleiosis is often less extensive 
The cartilaginous elements of the footplate may have dis¬ 
appeared, and the ligament is totallv imohed The process 
crtologically appears definitely less active, tlieie is some 
attempt at a more regular aiiangement of tire osteocjdes 
which are fewei in numbei Then nuclei are sometimes 
shiunken, misshapen, and occasional!v absent The marrow 
spaces are still large from the previous actmtj* but contain 
less cells m a loose network, and more active bone apposition 
IS taking place There is less blue staining cementum and 
more fibrillar substance in the otoscleiotic bone. 

Gi'ade II otosclerosis shows patching invasion of the liga¬ 
ment and sparse involvement and calcific changes of the caiti- 
aginous poi-tion of the footplate The lacunae in a larger pei- 
wntage than normal show the presence of osteocj-tic nuclei, 
u mey are pyknotic In Grade II the marrow spaces are 
mac 1 ^, smaller and less cellular The woven appearance of 
1 rillar substance is fuller and occasionally attempts to 
r^i^e ^ lamellar pattern The cementum is lessened 
an^ ^strtogical findings of invasion of the caidilage and 

uu ar ligament fuifher substantiate the pathological diag- 
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nosis There is a tendency to the appeal ance of some cyto 
plasmic piocesses in the canaliculi 

Giade I otoscleiosis, the most inactive of the foui types, 
shows a slight increase in the numbei of osteocytes The 
nuclei are shiunken The cytoplasmic piocesses appeal with 
moie regulaiity The lamellai ariangement on hematoxylin 
and eosin stain is quite legulai Theie are few oi no maiiow 
spaces The cementum is not lemaikably increased Giade I 
then would be difficult to diagnose at all except foi thiee 
findings 

1 Calcification of the caitilaginous poition of the foot¬ 
plate 

2 Invasion of the annular ligament 

3 Undei polaiized light oi with silvei stain the fibiiHai 
substance appeals biaided lathei than lamellated 

SUMMARY 

Fiom the infoimation obtained fiom oui study of the 
liteiatuie, the dynamic appioach of piesent day bone physiol¬ 
ogy, and the study of these suigical specimens, we piesent a 
desciiption of oui piesent theory of the development and 
extension of the otoscleiotic focus I The vasculai budding 
invades noimal endochondial bone in the advancing oi de¬ 
veloping piocess 11 The marrow space is then cieated oi 
enlaiged by the action of osteolytic piocesses earned out pn- 
manly by the osteoclasts III This lesoiption leaves a How- 
ship’s lacuna with exposed fibiillai substance some of which 
IS digested along with the lesoibed giound substance IV The 
newly foimed immatuie bone iich in cementum and pool ni 
fibiillai substance cieates a thickened bluish lesting hne at 
light angles to the pievious lineaiity of the invaded bone 
The bone filling in the defect is highly osteoblastic at this 
phase and appositional but immatuie in type (Type IV) 
V As this phase becomes exhausted, the bone appositioning 
becomes moie adult, leading to an osteoscleiosis (shading 
down to Giade III, II, and I) VI This piocess occuis within 

the same focus, at diffeient phases and at the same time, hoW- 
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ever certain “metabolic ciises" may activate a ivhole area 
into advancing pathologj* The peiivasculai piocess of bone 
formation is rich m cementum VII Items I, II, III, and IV 
are what Manasse called the blue mantle 

CONCLUSION 

Otoscleiosis can be considered as anothei genetic connec- 
tiie tissue disease wheiein the advancing vascular buds lav 
doivn spaise abnoimal fibiillar substance and excess ce¬ 
mentum In conjunction with this disease of the intercellulai 
substance is the excessive cellular activitj' of the abnormal 
bone in its most active phase Thus far, the questions as to 
■"hy it IS prominent m the temporal bone, why it can remain 
doimant for so long, and why it shows no variance from other 
immatuie bone remains unanswered 
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PLASTIC AND PROSTHETIC REPAIR FOR PATIENTS 
WITH COMPLETE LOSS OF THE LOWER JAW 


John B Erich M D .t 
Rochester, Minn. 


Complete loss of the mandible foitunately is an uncommon 
defoimity The patient with an epithelioma so laige that the 
entile infeiioi maxilla must be saciificed piactically nevei 
is cuied, and consequently ieconsti uction of the lowei jais 
laiely need be consideied in such a case, howevei, theie aie 
ceitain pathologic conditions that involve total lemoval of the 
mandible and that do not affect the patient’s span of life, m 
such instances, plastic lepaii of the defect is of the utmost 
importance The conditions to which I lefei aie osteomyelitis, 
ladioneciosis, and tumois such as adamantinomas involving 
the entile lowei jaw Then, too, tiauma occasionally accounts 
foi loss of the whole mandible 


Total 1 econsti uction of the infeiior maxilla by autogenous 
bone giafts is completely unsatisfactoiw fiom both the esthetic 
and the functional points of view, because there aie no muscle 
attachments bj* which the giaft can function as a mandible 
E\en though the oidinan- kind of intia-oial piosthesis may 
e ineffecti\e so fai as mastication is concerned, it does re- 
stoie facial contoui m such cases and offers the only satis- 
actoiy means of i econsti uction In lecent yeai's I have found 
at an intia-oial piosthesis can be piepaied ivith modifica- 
lons that make it self-i etainmg (as much as any full lowei 
entuie) and allow foi mastication of soft foods, while not 
neglechng cosmetic objectives (see Fig 1) 

heietofoie, the installation of a piosthesis to replace 
a os mandible imohes piepaiation of a skin-lmed pocket 
^ ^ m outh In all cases in which the bone of the lowei jaw 
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IS completely lemoved, the soft tissues of the lowei half of 
the face become reti acted and distoited by scais An intia- 
01 al incision made behind the lower lip, chin, and cheeks fiees 
these stiuctuies so that they may be letuined to a moie 
noimal position, howevei, this pioceduie leaves a law cavity 
in the flooi of the mouth The piosthesis foi holding the 
lowei lip and chin foiwaid cannot be inseited into this pocket 
until the cavity has been lined with a split-thickness skin 



Fig: 1 a—Complete loss of mandible from surg'ical oral 

adamantinoma b—Defoimit) corrected by combined use 

prosthetic appliance and claviculat tube flap of skin inserted in rmoi 
the mouth and submental regrion 


giaft Ccnstiuction of a stent (mold) to immobilize such a 
skin giaft foi a few days while it heals to the walls of the 
cavity poses a pioblem, because the mandible is absent, and 
no lowei teeth aie piesent to which the mold can be fixed 
To meet this situation, I have piepaied a mold in two segments 
as shovm in Fig 2 


In the constiuction of the uppei segment, softened dental 
compound contained in a metal tiay is employed to obtain 
an impiession of the uppei dental arch and palate When the 
compound has cooled and haidened, it is lemoved fiom the 
mouth and tiay, aftei which it is leinserted into the oral 


ERICH • TOTAL LOSS OF MANDIBLE 


525 


ivitv to form a soit of splint coveiing the uppei teeth and 
alate (see Fig 2) 

In prepaiing the lowei segment, a laige quantity of softened 
mtal compound is intioduced into the suigically prepared 
ocket back of the lower lip and cheeks With the uppei 
igment of the mold m proper place over the upper jaw, the 
atient bites into the softened compound below and holds the 



n mouth ift’er seST»<?nts for inimobilism^ skin snft 

ht-sricalK preparea blhiort to '‘"e Packet 

l^Mce ) behind lower lip *ind thin lor reception oi prosthetu 


md lonless until the lower bulk of compound cools 

nouth *^tei iemo\al of both segments fiom the 

lesiied compound is tiimmed to the 

anteiioilv f thiough-and-thiough hole is established 

feedmo- ^ catheter oi stia\^ can be inserted foi 

'^eamg the patient (see Fig 2). 

thin spht-thickness skin graft is wiapped aiound and 
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stuck to the outei side of the lowei compound segment with 
mastisol (a solution of mastic in benzene) The two segments 
of the mold aie now intioduced into the mouth of the patient 
The lower segment is immobilized against the uppei segment 
and against the lowei lip and cheeks by means of adhesive 
tape passed undei the chin and up ovei the head 

The two-piece stent is left undistuibed in the mouth foi 
seven days, duiing which time the skin giaft heals to the 



Piff 3 liitra-oial prosthetic appliance used in total loss of inaiKliblo 
when claviculai tube flap of skin is not used (see text) 


walls of the aitificially cieated pocket Subsequently the mold 
is lepioduced in an aciylic mateiial, thus being made suitable 
foi wealing until a pi esthetic appliance can be piepaied 

In most cases of this kind I have had a dentist constiuct 
this pi esthetic appliance as illustiated in Fig 3 Because 
theie are no means of letaming the appliance in piopei posi¬ 
tion, it would loll around in the mouth like a ball m a sochet 
To give some stability to the appaiatus in the mouth, metal 
spiings fiom the prosthesis to a paitial oi full uppei dentuie 
aie necessaiy, these spiings push the device down when the 
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patient opens his mouth In addition, a veitical bai on each 
side of the pi esthetic device maintains the loivei appliance in 
collect alignment ivitli the uppei dentine, these bais slide 
tluough metal iings in the uppei dentine 

Often aftei such a pi esthetic deMce has been inti educed 
into the mouth, the loivei lip is sti etched and tense, sometimes 
to such a degiee that the patient is unable to bung the lips 
into apposition If such is the case, elastic bands sti etched 
between adhesne tape ovei the chin and loivei lip beloiv and 



Chm^un adhes.ie tape 

inira-oral prosthesis (see text) 


a esive tape ovei the head above will elevate the lowei lip 
comes m contact with the uppei lip (see Fig 4). 
be foim of elastic ti action to the lower lip need 

^ days, seveial months may be lequiied 
lowei hp to develop sufficiently to 
0 e lower hp a completely noiTnal contoui 

in prosthetic appliance is beneficial 

fiom a -f noimal facial contour, it is unsatisfactoiy 

saiv fn standpoint Usually patients find it neces-- 

unablp t such a device at mealtime because they are 

liquid Piopeilv duiing the swallowing of 






V SKin, 

graft 


pocket mii^st oT inclifon i»cl"iion is made down into 

lutKet must be Itned \\ th snm iwi i separated resulting larpc 

exten.mn added to Prosthcs.sTel'a^reteoSot feche^ 

• tiention of appliance 
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In lecent yeais I have learned that the pi esthetic device 
IS letamed in the mouth much moie effectivelv if a tube flap 
of skin elevated along one clavicle is inlaid m a hoiizontal 
diiection between the chin and flooi of the mouth (see Fig 
5) The introduction of this mass of soft tissue lessens oi 
eliminates the backwaid pull of scai tissue on the lowei lip, 
otheiwise, the lip often is so tight over an intia-oial pi esthetic 
appliance that it tends to foice the appaiatus out of the 
mouth Moieovei, the piosthesis can be extended into the 
inlaid tube flap, which piovides consideiable stabilization for 
the appliance (see Fig 5-c) As a mattei of fact, in an oial 



of I'ldiation neciosis ) Fiont and side 

tissue for ele\ated for use in pioiiding soft 

•^La,irea iioor of mouth 


leceptacle constiucted thus, the pi esthetic device lequiies no 
a aciments to the uppei dentuie foi letention and can be 
used to masticate soft foods 


flan uf the tubed skin giaft, a double pedicle 

onp of f elevated and tubed in an oblique diiection acioss 
end t Aftei one month the supiaclaviculai 

of detached and tiansfeiied to one or the othei 

legions Thiee weeks latei the infia- 
oppositp tiansplanted to the 

Ze Afte, anothe. 

submpnfol ’ ^ ^^^O'^sh-and-thiough incision is made in the 

fieeintr tv. flooi of the mouth, thus completely 

S he chin and lovei lip fiom the flooi of the mouth 
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The tube flap then can be wedged into this incision to foice 
the lower lip and chin forwaid 

Hoiizontal incisions along the anteiioi and posteiioi sui- 
faces of the tube divide it into an uppei mtia-oial poition and 
a lowei external pait The cut edges of the skin on the uppei 
half of the tube aie sutuied to the oial mucous membiane, 
and the cut edges on the lowei part of the tube aie stitched 
to the adjacent skin maigins By this aiiangement the skin 
on the uppei suiface of the tube flap foims the epithelial 


1 


Tig 7 (Same patient as in Fier 6 ) 
tached to either side of chin 


Cla\JcuHi tube flip of s'''" 



lining of the mouth between the lowei lip and the flooi of the 
mouth, and the skin on the undei surface of the tube becomes 
a pait of the external skin coveiing the submental legion No 
fat in the tube is distuibed oi lemoved, so a bulk of soft tissue 
lemains behind the chin to hold it forwaid and pi event sub¬ 
sequent contiactuies 

Aftei the tube flap is completely healed m its new position, 
an incision is made thiough the intra-oial part of the tube 
flap (see Fig 5-b) This incision is earned down into the 
undei lying fat of the tube and backwaid undei the tissues of 
the flooi of the mouth When the incision is spiead apait, 
a lathei laige pocket is pioduced foi the leception of an ex- 
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lo\\ er hp anain Figr 6) a—Prosthesis emplo\ed to hold 
>nto skin-lined ilopkor extension on this prosthesis fits 

shown in fVI s ’-c ) b—Prosthetic appliance 

the use of sprines ^ rf '‘‘"’ost as well as an\ full lower denture without 
the patient can onon muscles of expression about the mouth 

pen her mouth and can masticate Ner\ soft food 


litpi-ot” on the pioposed pi esthetic device To pi event ob- 
pocket by scar tissue, it is essential that the 
. e ined V ith a split-thickness skin gi-aft (see Fig 5-c) 
de\nce vith lowei artificial teeth to 
b\ a dpnt^ patient’s uppei teeth or dentuie is piepaied 
the flnn, ' r’4.n ^ appliance is made to fit ovei the tissues m 
skin-hnpri° ^louth and has an extension dovTi into the 
d pocket in the inlaid tube flap (see Fig 8-a) 
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In the thiee cases m which I have used this technique, I 
have found that the pi esthetic appliance can be seated secuiely 
and that it fits almost as well as does the oidinaiy full lowei 
dentuie (see Fig 8-b) The tube flap of skin eliminates ex¬ 
tensive seal ling behind the lowei lip and chin and leaves 



Pig- 9 (Same patient as in Pig 6) Postoperatno lesult 


the lowei lip and chin nicely contouied (see Fig 9) and fiee V 
movable with no tendency to displace the dental apph^i^^® 
The patient can learn to masticate soft food by use of the 
muscles of expiession about the mouth, and because the 
appliance is self-ietaining, the patient can also leain to tal 
satisfactoiily 



PROGRAM FOR AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY, OTOLOGY AND 
RHINOLOGY, 109th ANNUAL MEETING 

June 15-17, I960, Miami Beach, Fla 

Wednesday, June 15, 1960 

Joint Session of the Section on Laiyngology, Otology and 
Rhmology, Section on the Diseases of the Chest, and Section 
on Radiologj’’ 

1 Panel Discussion on Tumois of the Tiachea and Bionchi 
Modeiatoi Dr Paul H Holingei, Chicago 11, Ill 
Endoscopist Dr Heibeit W Schmidt, Rochester, Minn 

Radiologists Di Baiton R Young, Philadelphia, Pa , 
Di Wendell G Scott, St Louis, Mo 

Suigeons Di Robeit J Jensik, Chicago 4, Ill , 

Di Robeit W Jamphs, Palo Alto, Calif 

2 Panel on Disseminated Diseases of the Chest 
Modeiatoi Dr Harold 0 Peteison, Minneapolis, Minn 
Internist Di James A Wiei, Denvei, Colo 

Chest Physician Dr David Radnei, Chicago, Ill 
Endoscopist Di Waltei H Maloney, Cleveland 6, 0 

Radiologists Di Eugene F Van Epps, Iowa City, la , 
Di Clyde A Stevenson, Spokane, Wash 

Suigeons Di Donald L Paulson, Dallas, Tex , 

Di William Tuttle, Detroit, Mich 
Thursday, June 16, 1960 

Audiologj' Its Piogiess and Pi'oblems 

Kenneth 0 Johnson, Ph D , Executive Secretary, Ameri¬ 
can Speech and Hearing Association, Washington 6, D C , 
(By Invitation) 
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External Otitis Specific Theiapy Based on Accuiate Diag¬ 
nosis 

Edley H Jones, Vicksbuig, Miss 

Addiess of Guest of Honoi 

Louis H Cleif, St Peteisbuig 2, Fla 

Nasal Tip Suigeiy 

Sam H Sandeis, Memphis 4, Tenn. 

Addiess of Section Chau man 

Paul H Holingei, Chicago 11, Ill 

Pioblems and Complications in Head and Neck Suigeiy 

Geoige A Sisson, Syiacuse 10, NY, and Noimaii E 
Johnson 

The Long-Teim Caie of the Laiyngectomized Patient 

Geoige F Reed, Massachusetts Eye and Eai Infnmaiy, 
Boston, Mass 


Friday, June 17, 1960 

Cystadenoma of the Paiotid and of the Laiynx 
Aithui J Kuhn, Hammond, Ind 

Effect of Piemaiin on the Giound Substance 

Maui ice Schiff, Capt (MC) USN, U S Naval Hospital, 
Oak Knoll, Calif 

Ceivico-Facial Congenital Anomalies 

Richaid T Faiiioi, Faiiioi Clinic, Tampa 6, Fla 

Incidence of Healing Impaiiment in a Medical Centei Popula 
tion 

Edmund P Fowlei, Ji , M D , and Thomas H Fay, Pli D, 
New Yoik 32, N Y 

Otometiic Opeiations 

Geoige D Albeis, Giand Rapids 3, Mich 



PROGRAM OF SEC ON LARYNGOL , OTOL AND RHINOL 535 


Five Yeai Results of Stapes Mobilization and Cm i ent Results 
with Vein Plug Stapedeoplasty 

C M Kos, Univeisity Hospitals, Iowa City, la 
Fenestiation of the Oval Window 

John J Shea, Ji , Memphis 4, Tenn 
Use of Eai Canal Skin in Myiingoplasty 
William F House, Los Angeles 57, Calif 
Pioblems with Tympanoplasty 

Edwaid C Biandow, Ji , Albanj' 10, N Y 



LADY EWING MEMORIAL 


“The death of Lady Ewmg of Manchestei, England, m July, 
1959, ended a life of devoted seivice to the cause of the edu¬ 
cation of deaf childien The woild-wide leputation of the 
Department of Education of the Deaf at Manchestei Univei- 
sity came about mainly thiough hei own genius as a teachei 
and hei skill in impaitmg hei knowledge to otheis Fiom its 
opening in 1919 until hei letirement in 1949, she inspiied 
successive gioups of students with her own enthusiasm and 
conveyed to them something of hei steadfast adheience to 
the piinciples which she showed weie sound 

“It was pel haps fitting that, as she had staited, so hei life’s 
woik ended Fiom 1912 to 1919 she demonstiated what could 
be done with young deaf childien at the Royal Residential 
Schools foi the Deaf in Manchestei, and hei closing yeais 
were spent in pioclaiming the need foi the eailiest possible 
tiaining of young deaf childien and m giving help to these 
who weie willing to undeitake this woik 

“Hei woik won world-wide lenown and hei advice and 
help weie eagerly sought not only thioughout the United 
Kingdom, but in the Commonwealth and elsewheie as well 
Recognition of hei woik came with honoiaiy degiees and 
other distinctions Hei fiiends and foimei students now feel 
that this lecognition should take a moie peimanent foim and 
that some suitable memoiial to hei life and vmik should be 
established They believe that many people, especially those 
whom she helped diiectly and indiiectly, would be glad to 
contiibute to the cost of its foundation It has accoidingly 
been decided to establish a Reseaich Scholaiship to be known 
as the Iiene Ewmg Reseaich Scholaiship 

“It IS believed that such a Reseaich Scholaiship would most 
fittingly pieserve the memoiy of one Avho, m oui geneiation, 
piobably did moie in hei lifetime than any othei single person 
to advance the cause of the education of deaf childien” 

Upon leceipt of the above information fiom England, a 
gioup of Lady Ewing’s fi lends m Ameiica felt that they 
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^^ould like to shaie in the establislmient of this memoiial 
We Mould like to offei otheis in the United States and Canada 
the oppoitunity of honoiing one who has contiibuted so much 
to the education of deaf childien thioughout the woild 

Conti ibutions fiom the United States and Canada may be 
mailed to Claike School foi the Deaf, Noithampton, Mass 
Attention Miss Numbeis 

Checks should be made payable to Lady Ewing Memoiial 
Fund 


the mount SINAI HOSPITAL 

An intensive Postgiaduate Couise m Rhinoplasty, Recon- 
s luctive Suigeiy of the Nasal Septum and Otoplasty will be 
given July 16, i960, thiough July 29, 1960, by Di Irving B 

staff at the Mount Sinai Hospital in affiliation 
'vith Columbia Univeisity^ 

Candidates foi the couise should apply to Registiar foi 
ostgiaduate Medical Instiuction, The Mount Smai Hospital, 
otli Avenue and 100th Stieet, New Yoik 29, N Y 
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(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Piesident Dr Erlmg W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr William L Benedict, Mayo Clinic, Rochestei, 
Minn 

Meeting Palmer House, Chicago, Ill, October, 1960 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Caiew Tower, Cincinnati, 0 
President-Elect Dr D C Samuel Piuzansky, DDS, 840 So Wood St, 
Chicago, Ill 

Secretary Ti easurei Dr Sprlesteisbach, PhD, Depaitment of Oto 
laryngology. University Hospital, Iona City, la 
Meeting 


AMERICAN BOARD OF OTOLARYNGOLOGY 

President Di Goidon D Hoople, 1100 E Genesee Dr, Syracuse 10, N 1 
Secretary Dr Dean M Lierle, University Hospital, Iowa City, la 
Meeting Palmer House, Chicago, Ill, October, 1960 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

Piesident , i m \ 

Vice President Dr Daniel C Bakei, Ji , 903 Paik Ave , New p„ 

Secretary Di F Johnson Putney, 1712 Locust St, Philadelphia i. i ■' 
Treasurer Dr Charles M Norris, 3401 Broad St, Philadelphia, i a 
Meeting Lake Placid Club, Essex Co , N Y, May 20, 1961 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

Piesident Di Edw'in N Bioiles, Baltimoie, Md 
Secretary Dr Lyman G Richards, Wellesley Hills, Mass 
Treasuier Dr Francis E LeJeune, New Orleans La ,,1 

Editor, Historian, and Librarian Dr Edwin N Broyles, Baltimore, 1 
Meeting Lake Placid Club, Essex Co , N Y Mai , 1961 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAU 

SOCIETY, INC 

Piesident Dr Fletchei D W^oodwaid -100 Locust Ave, CliailottesilHc 
Va 

Pi esident Elect Di John R Lindsai, Chicago Ill , r 

Secretarj Dr C Stewart Nash, 700 Medical Arts Bldg, Rochest 
N Y 

Treasurer Dr K M Day, 121 Univeisity PI , Pittsburgh, Pa 
Annual Meeting Lake Placid Club, Essex Co , N 1 Mav 23 24 -5 1 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Paul H Holinger, Chicago, Ill 
^ ice Chairman Dr Lai\ rence R Boies, Minneapolis, Minn 
Secretary Dr Walter E Heck, San Francisco, Calif 
Representatn e to Scientific Evhibit Dr W alter H Malone\, Clei eland, 
Ohio 

Section Delegate Dr Gordon F Harkness, Da\ enport, la 
Alternate Delegate Dr Dean M Lierle, Io^\a CiU, la 
Meeting Miami Beach, Fla , June 13-17, 1960 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr Heni\ L MTlliams, Rochester, Minn 
1 ice-President Dr Lawrence R Boies 

Secietari Treasurei Di James A Moore, Xe^^ York Cit\, X Y 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, Xew York, X Y 
\ ice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts 
ourgii, Pa 

Secretary Dr Louis Joel Feit 66 Park A^e, New York 16, N Y 
treasurer Dr Arnold L Caron, 36 Pleasant St, Worcester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

S'' Loring, 25 E Washington St, Chicago. Ill 

Ore Robert M Hansen, 1735 N Wheeler Are, Portland 17, 

'^mnouS^err**”” Chicago, lU (Definite bme and place to be 
Annual Meeting October 1 i960, Belmont Hotel, Chicago, Ill 

AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

^ Conlet, New Yoik, X Y 
TreasuiPi* Joseph H Ogura St Louis Mo 

SecrPtoV, n' J Johnson Putnev Philadelphia, Pa 
Annnpfw. . A Sisson, Stiacuse, X Y 

- eeting Palmer House Chicago Ill, October 1, 1960 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

tiCfrPrpsirto^'^ t^car J Beckei, Chicago, III 
Treasurer °nr ^ Sanders, Memphis Tenn 

SecretaA ^ ^ ^ BrookPn, N Y 

fleeting Chica?o%T Octobe^^issf "" 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Prerident-Ele’^t f 

^'cePresident I> Prewitt Ottumwa la 

Secretai-i ^ ^ Skinner rs,enark O 

^ burgh 6 Pa Daniel S DeStao I2l S Highland Ate Pitts 

eeting Palmer House Chicago Ill October S, i960 
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ASSOCIACAO MEDtCA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS 


President Di Albeito Gallo 
First Secretary Di Alfredo Martmelli 
Second Secretary Dr Guedes de Melo Neto 
Librarian-Treasui er Dr L de Souza Queiroz 

Editors for the Archives of the Society Dr Antonio de Almeida, Dr 
Gabriel Porto, and Di Roberto Fianco do Amaial 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oiiente No 5 
First Vice Presidente Di Hector Cruz, 3a Avenlda Sui No 72 
Second Vice Presidente Dr Jos6 Luis Escamilla, 5a Calle Ponlente 
No 48 

Secretario Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 

ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice Presidente Dr Luis Sune Medan 

Secretario Dr Jorge Perello, 319 Provenza, Baiceloiia 

Vice Secretario Dr A Plnart 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch. 1039 No Calveit St, Baltmioie, Md 
Secretary Tieasurer Dr Theodore A Schwartz 

BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice Presidente Dr A P Belou 
Secretario Dr S A Aranz 
Pro Secretario Di J M Tato 
Tesorero Dr F Games 
Pro Tesorero Di J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Gordon H Francis, 925 W Georgia St, Vancoui^, D ^ 
Secretary Dr Donald M MacRae, 324 Spring Garden Road, Ha" ’ 
Nova Scotia 

Meeting Jasper Park Lodge, Jasper National Park, Albei ta, June 1 
1960 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G E Haitenbowei, 203 N Main St. Bloomington, ID 
President Elect Dr Edgar T Blair, Springfield Ill 
Vice President Di G LeRoy Porter, Urbam, 111 
Delegate at Laige Di S G Baldwin, Damille. Ill 
Secietary Treasuiei Dr C L Pinnabeckei, Peoin III 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George Woodruff, Woodruff Clinic, Jobet, Ill 
\ ice-President Dr Linden Wallner, 122 So Micbigan, Chicago, Dl 
S®cr^arv-Treasurer Dr Robert Lewv, 25 East Washin^on St, Chicago 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
lice-President Dr Agustin Estartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benaamm Kapkan K 
Director Dr Alberto Basterrica A 


COLORADO OTOLARYNGOLOGY SOCIETY 


Resident Dr James T Blair, Denver, Colo 
ice-President Dr James Rigg, Grand Junction, Colo 
Secretary Dr Will P Pirkev, Demer, Colo 


COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Arthur 
Secretary Dr M L Battles 

ColuSius^^^ October through May, Unnersity Club, 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


A Newell 

Secretary Thomas M McCrory 

Dallas James L Baldwin, 1627 Medical Arts Bldg, 


_ FEDERACION ARGENTINA, 

UE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretan of thp v Viale del Carril 

Seeretan Trl? Dr Aldo G Remorino 

Pro Secretary Dr Antonio Carrascosa 

Pro-Secretary of thp Carlos P Mercandino 

ProSecreSrr of toe ^ Sel 

ary ot toe Treasury Dr Jorge Zubizarreta 


President 


first central AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 


Secreta?y-TrM<:.,yp^‘°''^ Noubleau San Salvador 
•ior, Ei Sahador Ceytrefl^erica 

PreTdent OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Elect Tavlor, Jacksomille, Fla 

First lice-President ’Rhitmer, Miami, Fla 

Second Vice PrestdLt ^ Anderson Jr, Ocala 

Secretarj Treasurer rir^^ Man^ Hester Lakeland Fla 
p,g easurer Dr Joseph W Tavlor Jr, 1 Davis Bhd Tampa 6, 


Fla 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

Piesident Dj Dano 

Secietaiy 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

Piesident Di Van D Rathgebei 
Vice President Dr William Skokan 
Secretary Treasurer Dr Paul Rockwell 

GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

Piesident Di Mariano C Caballeio 
Vice President Dr Joseph Fieeman 

Secretary-Treasurer Di H Carlton Howaid , 

Meeting Quarteily in Maich, May, October and Decembei on the 
Thursday of the month, 6 30 P M, at the McAllistei Hotel, Miami, Fia 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
Piesident Di Jo Ono, Tokyo, Japan 

Secretary Dr Chevalier L Jackson, 3401 N Bioad St, Philadelphia ■i i 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 


Piesident Dr Claience H Steele 
Piesident-Elect Di Dick H Undeiwood 
Secretary Dr James T Robison, 4620 J 

City, Mo ,, 

Meeting Thud Thursday of Novembei, Januaiy, Februaiy and AP 


C Nichols Paikwaj, Kansas 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Dr Max E Pohlman 
Secretary Treasurei Dr Wendell C Irvine 
Chairman of Ophthalmology Section Dr Can oil A McCoj 

Secretary of Ophthalmology Section Dr Philip D Shanedling 

Chairman of Otolaryngology Section Dr Robei t W Godwin 
Secretary of Otolaryngology Section Dr Francis O'N Morris 
Place Los Angeles County Medical Association Bldg, 1925 Wiisn 
Blvd, Los Angeles, Calif . „ 

Time 6 30 P M last Monday of each month fiom September to Ju ' 
inclusne—Otolaryngology Section 6 30, first Thursday of each mo 
from September to June, inclusive—Ophthalmology Section 

LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr Lucian W Alexandei, 921 Canal St, New 
Secretai' Dr Edley H Jones, 1301 'Washington St, „ infiO 

Meeting EUgewater Gulf Hotel Edgewatei Park Miss, Apiil 8 9. i 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairman in alphabetical order monthh 
Secretarv-Treasurer Dr Roland H Mvers, 1720 Exchange Bldg, Mem¬ 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah Jr Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday m each month at S 00 P M at Memphis Ej e, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

Piesident Dr Cesar LaBoide, Mexico D F 
\ice-President Dr M Gonzales LTloa, Mexico, D F 
becretarv Dr Juan De Dios Peza, Mexico, D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

becretarv Dr Carlos Valenzuela, Petrarca 332-1, Mexico 5, D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

a. S Bristow, Prmceton Mo 

^ Harold Swanberg, Quincv Ill 

assistant Secretary Treasurer Dr Jacob E Reisch, Springfield Bl 

SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Neoerlandsche Keel-Neus-Oorheelkundige Vereentgtng ) 

Secretarv ^ ^ Sonsbeekweg 6 Arnhem 

Treasnroi- ^ S^ruben, J J Viottastraat 1, Amsterdam 

Mrs F 1 elleman Pmto Jac Ohrechtstr 66, Amsterdam 

north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

Vic^Prpiiii Peele, Kinston Climc, Kinston, N C 

Secretarv-T^p^ George E Bradord, Wmston-Salem, N C 
X c ^ surer Dr J D Stratton, 1012 Kings Drive, Charlotte 
Meeting 


north of ENGLAND OTOLARYNGOLOGICAL SOCIETY 
President Mr r t rr\, 

shire * ^ -L* Thompson 16 Ramshill Road Scarborough, York- 
B!j[ford®Y„rkshire^ ^ Fnzlev Old Hall Fnzmghall Road 

YorUhire’^'^ Treasurer Mr R. Thomas, 27 High Petergate, York 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Piesident Dr David D DeWeese 1216 S W Yamhill St Portland 5, 

^^Portland 5 Ore^*^ ^ Paul B Myers 223 Medical Dental Bldg, 

Heni^ Thiele^e^tani^Ti month from September through Mav 

eie restaurant 23rd and W Burnside Portland Ore 
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OTOSCLEROSIS STUDY GROUP 

Piesident Di E H Campbell, 133 So 36th St. Philadelphia 4, Pa 
Secietaiy Tieasmei Dj Raymond Joidan, 121 Umveisity Place, Pitts 
burgh. Pa 

Meeting Palmei House, Chicago, Ill, October, 1960 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Di John F Tolan, 1118 - 9th Ave , Seattle 5, Wash 
Secretary Tieasurei Dr Homer E Smith, 686 Twelfth Ave, Salt LaKe 
City, Utah 

Meeting St Fiaiicis Hotel, San Fiancisco, Calif, May 22 26, 1960 

PAN AMERICAN ASSOCIATION OF OTO RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd, Chicago, Ill 
Executive Secretaiy Di Chevalier L Jackson, 3401 No Broad St, 
Philadelphia 40, Pa, U S A , 

Meeting Seventh Pan American Congiess of Oto Rhino Laryngology an 
Broncho Esophagology 
Time and Place 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Di John J O’Keefe 

Vice President Dr Joseph P Atkins 
Secretary Dr William A Lell 

Executive Committee Dr Harry P Schenck, Dr Benjanu’' H Shus , 
Dr William A Lell, Di William J Hitschlei, and Dr Chevalier n 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO ESOPHAGOLOGY 

President Di Cesai F Villafueite 

Vice President Dr Napoleon C Bjeicito 

Secietary Treasurer Di Eusebio E Llamas 

Directors Dr Antonio L Roxas and Dr Aimando T Chioiig 

PITTSBURGH OTOLOGICAL SOCIETY 

Pi esident Dr Emory A Rittenhouse, 203 Masonic Bldg , 22 

Vice President Dr Carson S Demling, 513 Jenkins Bldg , Pittsburg 
Pa 

Secretary-Treasurer Dr Clyde B Lamp, 8101 Jenkins Arcade, PRl® 
burgh 22, Pa 

PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 

President Dr Albert Luis de Mendonca rc, 1° 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 0 , 

Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President Elect Dr Carl D F Jensen, Seattle, Wash 
Secretary Dr V iDard F Goff, 1215 Fourth A\ e , Seattle, Wasb 
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SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting Lmtersity of Vienna, August 29 to September 1, 1960 

RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie E Ghrist, 210 N Central Are, Glendale, CaUf 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave , Los Angeles li, Calif 
Otolarvngologv Dr Russell M Decker, 65 N Madison Ave , Pasadena 
1, Cahf 

Ophthalmologv Dr Warren A Wilson, 1930 Wilshire Blvd, Los An¬ 
geles 57, Cabf 

MidWmter Climcal Convention annuallv, the last tivo weeks in January 
at Los Angeles, Calif 

SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr Moms E Krucoff 
Vice-Chairman Dr Max J Fischer 
Secretarv Dr Adrian J Delaney 
Treasurer Dr Robert D Ralph 

Meetings are held the second Tuesdav of September, Noi ember January, 
March and Mav, at 6 30 P M 
Place Armv and Navy Club, Washington D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land 13 Newton Place, Glasgow, C 3 
Secretary Treasurer Dr J F Birrell 14 Morav Place, Edmburgh 
-Assistant Secretarv Dr H D Brown Kellv, 11 Sandvford Place Glas 
gow C 3 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribm P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 


SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Dr Remaldo de Villiers 
ice-President Dr Jorge de CSrdenas 
Secretary Dr Pablo Hernandez 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
'ice-Presidente Dr Julio Sangmly 
secretano Dr Juan Portuondo de Castro 
Eorero Dr Lms Ortega Verdes 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 


Dr Aldo Remormo 

P>r Luis E Olsen 
Eugenio Romero Diaz 
VoMif Manuel Pradales 

A'ofre Osialdo SuSrez Dr Nondier Asis R 


Dr Jorge Bergallo 
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SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

Piesident Dr Salvador Mi\co Pinto 
Societaly Dr Daniel Alfiedo Alfaio 
Tieasuiei Di Antonio Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Piesidente Dr D Adolfo Hinojai Pons 
Vice Piesidente Di D Jose Perez Mateos 
Secietario Geneial Di D Fiancisco Maiaiids 
Tesoiero Di D Ernesto Alonso Feiiei 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

Piesident Dr Rafael Gioigana 

Secietaiy Dr Carlos Valenzuela 

Tieasiirer Di Benito Madaiiaga 

First Vocal Di Rafael Gonzdlez 
Second Vocal Dr Juan Oberhausei 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Piesidente Di Reinaldo de Villeis 

Vice Presidents Dr C4sai Cabiera Caldenn 

Secretano Dr Jos6 Xiiau 

Tesoieio Dr Alfredo M Petit 

Vocal Dr Jos4 Gross 

Vocal Dr Pedro Heinfindez Gonzalo 

SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Piesidente Di Don Fernando Beltifm Castillo 
Secretano General Dr Don Alfonso Vassallo de Mumbei t 
Tesorero Dr Don Rafael Gaicia Tapia 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 

Presidente Di Livio M Lataza C 
Secretano Dr Ramdn Prieto 
Tesoreio Di Jos6 Gomez Galizia 

Vocales Dres Enrique del Buono y O Benjamin Seriano 

SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Piesidente Dr Gabriel Bnceuo Romeio 
Vice Presidente Di Silvestie Rincdn Fuenmajoi 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Artuio Maireio G6mez _ nqr-ir 

Vocales Di Miguel Octavio Russa, Dr Benjamin Biicefio, Dr us 
Gonzalez Castillo 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 
Secretary Dr Decio Lisboa Castro 
Treasurer Dr Jorge Valentin 
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SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First ^ ice Presidente Dr Alonso Rov 

Second Vice Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesorero Dr Ramon Crespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOG1A 

Presidente Dr Alberto Luis De Mendonca 
Vice Presidente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Hennques 
^ ogais Dr Teofilo Esqun el 

Dr Antonio Cancela de Amorim 
Sede Avenida da Liberdade, 65. 1”. Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Lt Col Stanlej H Bear USAF (MC) DSAF Hospital Max 
■" ell (Air Vnn ersitv) Mam ell Air Force Base Ala 
becretarv Treasurer Capt Maurice Schiff, MC USX U S Xaial Hos¬ 
pital Oakland Calif 
''leeting 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr L D Lide Florence S C 
President-Elect Dr Harrv Ross Anderson S C 
ice President Dr David Stack, Spartanburg S C 
secretary Treasurer Dr Roderick Macdonald Rock Hill S C 

eting Jointly with the North Carolina Eve Ear, Nose and Throat 
bocieti in Greenboro, N C Headquarters will be in the King Cotton 
Hotel Sept 1315, 1960 

SOUTH WESTERN LARYNGOLOGICAL ASSOCIATION 
(United Kingdom) 

Pre^dent Mr Michael Robert Sheridan, F R C S 7 Strangn ai s Terrace 
Pniro Cornwall 

ecretaiy and Treasurer Mr James Freeman FRCS 22 Downs Park 
"est Bristol 6 


SOUTHERN MEDICAL ASSOCIATION, 
btCTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Oeorge M Haik, Professor and Head of the Department 
Si’ Louisiana State University School of Medicine 

ChaTrim.^ i?i Blanche Building New Orleans 16. La 
goloev Mercer G Lynch Assistant Professor of Otolarm 

Orleans 15 La School of Medicine, 3503 Pntania St New 

D Bernard J McMahon Director of the Department 
of Xteflipino Otolaryngology SL Louis Uniiersity School 

oi -Medicine S230 Forsvthe Bhd Cla^ton 24 Mo 
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Secietary Dr Albert C Esposito, First Huntington National Banli 
Building, Huntington, W Va Formerly instiuctor of Ophthalmology, 
Ohio Sta^ University College of Medicine, Columbus, 0 
Meeting St Louis, Mo, October 31, 1960, to Novembei 3, 1960 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Di Benjamin Slieppaid, 301 Medical Aits Building, Rich 
mond, Va 

Piesident-Elect Di Emanuel U Walleistem, Professional Building, 
Richmond, Va 

Vice Pi esident Di Calvin T Burton, Medical Arts Building, Roanoke, 

V ft 

Secietaiy Treasuier Di Maynaid P Smith, 600 Piofessional Building, 
Richmond, Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Di Nime K Joseph, Wheeling, W Va 
Piesident Elect Dr John A B Holt, Charleston, W Va 
Vice Piesident Di William K Mai pie, Huntington, W Va 
Secietaiy-Tr^suier Di Albeit C Esposito, Huntington, W Va 
Director foi Two Yeais Di James T Spencer, Charleston, W Va 
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ADVERTISEMENTS 



NASAL 

SYPHON 


in acute and chronic 



If inflammatory exudates are periodically re¬ 
moved by instituting a strict regimen of 
cleansing, it is now known that the membrane 
of the sinuses has far greater recuperative 
powers than was once realized Even in 
treating sinus infections with antibiotics, 
complications are being seen and reported in 
increasing numbers due to the mutations ot 
bacteria which can easily resist them This 
has brought safe SYPHONAGE nasal irriga¬ 
tions to the fore in the conservative manage¬ 
ment of nasal pathologies 
NICHOLS NASAL SYPHON has been widely 
prescribed by leading rhinologists for FORTY 
years and has proven its efficacy in the 
treatment of nasal infections Its systematic 
use inhibits rapid growth of pathogenic or¬ 
ganisms as it prevents stagnation of muco¬ 
purulent pus—thereby reducing the engorge¬ 
ment of the nasal mucosa Quickly re¬ 
establishes VENTILATION and DRAINAGE 
and promotes regeneration of healthy tissue 
Try this TIME TESTED 
method Just send 
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CANCER OF THE EAR 
A Report of 150 Cases 'T? 


John S Lewis M D , 
New Yolk, N Y 


Cancel is the end lesult of mutational piocesses, which 
giving use to new laces of cells, do not have the capacity to 
matuie oi to diffeientiate completely in lesponse to legiila- 
toiy host mechanisms ^ Cancel of the eai has the same biolog¬ 
ical chaiacteiistics as cancel found at othei sites in the human 
bodj’ Cancel involvement of an oigan of special sense, with 
the pioximity of duia and biain, cianial neives, tempoio- 
mandibulai joint and zygoma piesents a foimidable opeiation, 
foi not only may healing be lost and balance distuibed, but 
the incidence of postopeiative intiacianial infection compli¬ 
cates a hazaidous suigical lesection, theiefoie, it seems 
impoitant at this time to leview the diagnosis and suigical 
managament of the vaiious types of cancel of the eai, as 
seen in 150 patients ovei a peiiod of 15 yeais 

The objectives of this lepoit aie to analyze these cases of 
aiiial cancel, with paiticulai lefeience to etiology and pathol- 
ogj', to classify them accoidmg to theiapv indicated, and to 
desciibe the suigical pioceduie employed foi each classifica¬ 
tion 


An eaily, excellent leview of the liteiatuie ^^as piesented 

at the meeting of the Eastern Section \inerican Lar% ngological 
• inoio^ical and Otolog-ical Society Inc Philadelphia Pa Jan S l^eO 

candidate s thesis to the American Lar^ ngological Rhino- 
Josical and Otolo^ical SocJet^ 1960 

From the Head and >seck SerMce Memorial Center Xew TTorK 

accpntori *V manuscript recei\ed in The L.'lr^ ng-oscope Office and 

Incepted for publication March 15 19C0 
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LEWIS CANCER OF THE EAR 


by Peele and Hansel in 1941 - Accoidmg to these authois, 
Wilde and Roudot, Scliwaitze, Lucae, Kidd, and otheis, in 
the peiiod aiound 1775, weie the fust to discuss caicmoma of 
the middle eai In 1883, Politzei® gave a compiehensive de- 
sciiption of cancel of the eai, as manifested in his patients 
Kietschmann,'* in 1886, gave a compiehensive desciiptioii of 
lepoited cases, and included foui of his own Between 1804 
and 1899, 121 otitic tumois weie lecoided, accoidmg to 
Zeioni®, and Newhait® found 34 cases of caicmoma of the 
middle eai lepoited between 1899 and 1917 (only eight of the 
34 cases being lepoited m Ameiican medical journals) In 
1921, Biodeis" made a statistical analj^sis of 63 cases of epithe¬ 
lioma of the eai, which was the fust compiehensive aiticle 
published in the English language Yates® in 1936, published 
his findings coveiing a thoiough seaich of the liteiatuie, he 
listed 14 cases leported between 1917 and 1924, and 24 cases 
between 1924 and 1936 In 1942, Figi and Hempstead" le- 
poited 48 malignant tumois of the middle eai and mastoid 
fiom 1922 to 1941, as well as 500 otheis involving the pinna 
01 external auditoiy canal Moirison,^" m 1946, leviewed 13 
cases of malignant tumois of the eai, including the external 
eai Giossman, Donelly and Snitman,” in 1947, lepoited 
SIX cases of squamous cell caicmoma of the middle eai and 
mastoid Gainett Passe*" lepoited a case of piimaiy caici- 
noma of the Eustachian tube in 1948, and leviewed two othei 
cases in the liteiatuie In 1950, Towson and Shofstall,” ni 
an excellent leview, analyzed seven cases of eai cancel, fiom 
the Jeffeison Hospital, Philadelphia Mattick and Mattick, 
in 1951, discussed then expeiience with ten cases of cancel 
of the middle eai and mastoid In 1954, Figi and Weisman' 
desciibing a wide expeiience with the suigical managemen 
of eai cancel and chemodectoma at the Mayo Clinic, citec 
124 cases of cancel of the middle eai and mastoid coveimg 
the peiiod fiom Januaiy, 1907, thiough Decembei, 1951 

In 1954 Paisons and Lewis,**"** encouiaged by the paitial 
success of Waid, et al ,*® and Campbell, et al ,*" m lesecting 
the tempoial bone piecemeal foi caicmoma, demonstiated the 
feasibility of a combined mtiacianial, extiacianial appioach 
in a one stage en bloc subtotal lesection of the tempoial bone 
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foi caicinoma involving the middle ear and mastoid In 1958 
these same authois lepoited successful tempoial bone le- 
sections in 27 cases with an expected fan salvage late 

Meanwhile, in 1955 Millei^® analyzed 88 cases of caicinoma 
of the external auditoiy meatus He emphasized the un- 
piedictabihty of these lesions as to local extent and lecuiience 
legaldless of histologic type, and demonstiated the lymphatic 
diamage of the aiea 


DEFINITION 

Cancel of the eai is a teim coveiing a multiplicity of lesions, 
langing fiom cahcei of the skm of the auiicle to malignant 
tumoi which eiodes the petious poition of the tempoial bone 
The pioblems of the vaiious lesions differ consideiably, ex¬ 
cept in cases of advanced lesions (wheie the tempoial bone is 
invaded) for these, ladical measuies aie mandatoiy, what- 
evei the site of oiigin may be Cancel of the pinna and 
cancel of the auditoiy canal aie designated as “eaily” (below 
2 5 cm ) and “advanced” lespectively, because of the dif- 
feience in theiapy lequiied Cancels of the middle eai, of the 
mastoid, and of the petiosa, at any stage, lequiie ladical 
suigeiy and aie giouped m a common theiapeutic appioach 


INCIDENCE 

Accoidmg to published lepoits, cancel of the eai is a laie 
condition, and even a busy otolaiyngologist may see, at most, 
ony one oi two eai cancels in his entiie caieei Figi and 
eisman,^^ m analvzing the lecoids of the Mayo Clinic foi 
yeais (Janiiaiy, 1907, thiough Decembei, 1951), found 
on y 124 cases of cancel of the middle ear and mastoid By 
o contiast, moie than 13,000 patients weie tieated foi 
nncei of the stomach at that clinic m the same peiiod 

auial disease seen between 1905 and 
son=i f j Manhattan Eye, Eai and Tin oat Hospital, Robm- 
of 1 /I no A ^ of tumoi in only 48 cases, oi a latio 

Maoc- 1 Schall- found that in a 12-yeai peiiod, at the 
of 9(1 Infiimaij^ only 15 patients out 

. 0 with pathological conditions of the eai, had neo- 
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by Peele and Hausei in 1941 - Accoidmg to these authois, 
Wilde and Roiidot, Schwaitze, Lucae, Kidd, and otheis, in 
the peiiod aioiind 1775, weie the fust to discuss caicinoma of 
the middle eai In 1883, Politzei^ gave a compieheiisive de- 
sciiption of cancel of the eai, as manifested in his patients 
Kietschmann,^ in 1886, gave a compiehensive desciiption of 
lepoited cases, and included foiu of his own Between 1804 
and 1899, 121 otitic tumois weie lecoided, accoiding to 
Zeioni^, and Newhait® found 34 cases of caicinoma of the 
middle eai lepoited between 1899 and 1917 (only eight of the 
34 cases being lepoited in Ameiican medical journals) In 
1921, Biodeis" made a statistical analysis of 63 cases of epithe¬ 
lioma of the eai, which was the fust compiehensive aiticle 
published in the English language Yates® in 1936, published 
his findings coveiing a thoiough seaich of the liteiatuie, he 
listed 14 cases lepoited between 1917 and 1924, and 24 cases 
between 1924 and 1936 In 1942, Figi and Hempstead" le- 
poited 48 malignant tumois of the middle eai and mastoic 
fiom 1922 to 1941, as well as 500 otheis involving the 
01 external auditoiy canal Moiiison,’" in 1946, leviewed o 
cases of malignant tumois of the ear, including the exteina 
eai Giossman, Donelly and Snitman,’* in 1947, lepoite 
SIX cases of squamous cell caicinoma of the middle eai an 
mastoid Gainett Passe’" lepoited a case of piimaiy caici 
noma of the Eustachian tube in 1948, and leviewed two otiei 
cases in the liteiatuie In 1950, Towson and Shofstall, m 
an excellent leview, analyzed seven cases of eai cancel, fioW 
the Jeffeison Hospital, Philadelphia Mattick and Mattie', 
in 1951, discussed then expel lence with ten cases of cancel 
of the middle eai and mastoid In 1954, Figi and Weisman 
desciibing a wide expeiience with the suigical managemen 
of eai cancel and chemodectoma at the Majm Clinic, ci ec 
124 cases of cancel of the middle eai and mastoid coveimS 
the peiiod fiom Januaiy, 1907, thiough Decembei, 1951 

In 1954 Paisons and Lewis,"’encouiaged by the paitial 
success of Waid, et al,’® and Campbell, et alm lesectmg 
the tempoial bone piecemeal foi caicinoma, demonstiated tie 
feasibility of a combined intiacianial, extiacianial appioaci 
in a one stage en bloc subtotal lesection of the tempoial bone 
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tiauma have all been lesponsible foi cancel of the external 
eai in oui patients 


Lodge=^ and his associates considei that cancels of the mid¬ 
dle eai and of the eai canal aie compaiable to Maijolin’s 
ulcei, with its chionic sanious dischaige pioducing celliilai 
nutation that develops into cancel Chionic otitis exteina 
and chionic otitis media have also been foieiunneis of cancel 
in some of oui patients, although in most cases tlieie was no 
histoiy of pie-existing infection Coachman-® has leported a 
patient with squamous cell cai cinoma of the middle eai second- 
aiT to cholesteatoma, and Spaiks®® had one with caicinoma, 
who had long-standing otitis exteina Baines®^ believes that a 
laige numbei of cancels piobably oiiginate in the lining of 
mastoid cavities, such lining having become alteied bv pro- 
onged suppuiation Hypeikeiatosis, too, has fiequently ap¬ 
peared to be a beginning of cancel of the eai 


Towson and Shofstall” and Piediicks” considei tiauma 
and chionic nutation as etiological factois They feel that 
c ionic eczema, deimatoses, fiostbite, keiatosis, sebaceous 
cjsts, papilloma, cutaneous hoi ns, psoiiasis, lupus vulgaiis, 
^eiodeima pigmentosum, bums, lazoi cuts may all contiibute 
0 le development of cancer Trauma caused by the pi essui e 
0 ej^eglasses is included among these factois 


oflt ^el Regato” lepoited that out of 32 of then 

len s with eai cancel, only thiee weie women, howevei, 
va P^tmnts, as will be demonstiated, the sex incidence 
He iMth the anatomical site of the piimaiy lesion 


Cole-® found 64 3 yeais to be the median age 
be 61 of the eai, and Biodeis" found it to 

veaic, ^ patients, the median age foi all was 63 

the median age foi those with cancel of 

canal nf n cancel of the auditoiy 

"al. of the middle eai, and of the mastoid 


pathology 


the^vi^iou’e ' Piesented an excellent classification of 

^aiious pathological types of malignant ear tumois Ac- 
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plasms Fuistenbeig-^ found cancel of the middle eai in only 
two out of 40,000 patients in the Depaitment of Otolaiyn- 
gologj'- at the Univeisity of Michigan Medical School Tod,* 
quoting fiom the lecoids of the London Hospital, wlieie 
200,000 cases aie seen annually, found only one case Lodge 
and his co-woikeis"** found six cases of cancel of the tempoial 
bone lepoited in a population of one million people, and esti¬ 
mated that 0 006 pel thousand of living peisons suffei fioni 
auial cancel at a given time Mattick and Mattick'* lepoite 
a diagnosis of intiinsic cancel of the eai in ten out of 35,0 
tumoi cases at the Roswell Pai k Memoi lal Institute in Bu - 
falo Towson and ShofstalL® point out that the piopoition o 
cancel of the middle ear and mastoid to all otologic pathologi 
cal conditions is 1 5000 to 1 20,000 

In then lepoit of a 25-yeai study, Diivei and Cole' note 
that the eai was involved in 5 5 pei cent of all the pa lea ® 
with skin cancel Labaide and Via-" state that 8 pei cen o 
all skin cancel oiiginates fi om the auiicle Biodeis m 
estimated some yeais eailiei that 84 pei cent of auial cance 
involved the auiicle, 12 pel cent the external auditoiv uiea n , 
and 1 5 pei cent the middle eai and mastoid In the 
of 150 patients discussed heie, the oiigin of the cancel 
the auiicle in 60 pei cent, the external auditoiy cana m 
pel cent, and the middle ear and mastoid in 12 pei cen 

Conway and HowelL^ note the high incidence of aunculai 
cancel in blond peisons, and do not lepoit a single case 
it in a senes of 100 Negio patients Not a single case ® 
cei of the auiicle in a Negio occuiied among the au lo ^ 
patients, although two Negio patients had cancel of the rni 
eai 


ETIOLOGY 

Sex, age, heiedity, and chionic infection aie the mam 
tois that influence the development of cancel of the e ^ 
Cancel of the auiicle piimaiily affects the aged, most o 
the male, and is most likely stimulated by 
factois Actinic lavs of the sun, fiostbite, insect bites < 
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ceruminous glands Two others fungated into the middle ear 
from a parotid primary 

II Mesenchymal Tumois 

Saicoma 


Cases of embryonal ihabdomyosaicoma of the temporal 
bone have been reported by Blanchard and House/" Kaiatay/^ 
and Holman According to Stobbe and Daigeon^® the median 
a?e of patients with this tumor is 6 1 years The tumor is 
always locally invasive, metastasizes distantly bv blood and 
IjTnph routes but does not involve the regional Ijuriph nodes 
Only one of the patients in the present author’s senes, a five- 
j ear-old bov, was found to have this condition 

Soft parts sarcomas are not usually expected in this an¬ 
atomical site One of the rare cases in this senes was a 
spindle cell sarcoma arising m the middle ear of a 43-veai- 
old white female 


III Malignant Tumois of Questionable Ougin 
Malignant Melanoma 


A comprehensive report of 36 patients with melanoma of 
e external ear, treated between 1928 and 1934, is presented 
Hambeigei^' from the Radium Hemmett nr 
ocklrolm The median age on admission from this group 
0 patients (consisting of two children ten and 12 years old 
i^pectnely, and 34 adults) was 55 rears Of the 36 patients, 
- yeie male and 15 female Two additional cases of nrela- 
oma of the ear are reported m the literature one by Fned- 
■>ann and Radchffe,^' and the other bv Coides and Masing^"* 


ui senes includes two cases of melanoma arising from the 
cn^ ^O*^^ surface of the auricle, and measuring less than 2 
adm these patients had pioren positire neck nodes on 

Another arose in the auditorv canal and had neck 
of nine-month-old infant had a melanoma 

DlappTii This rr as undoubtedly due to a ti ans- 

widp.:^^ implant from the mother, who subsequently died of 
nidespiead nrelanomatosis 
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coidmg to this classification, the piesent authoi has giouped 
the vaiioiis types of tumois found in his patients, as listed 
below 

I Eptthehal Tumois 

A Malignant Suiface Epithelial Tumois 
1 Epithelioma 

a Squamous Cell Caicinoma 

Biodeis,^ Towson and Shofstall,” Diivei and Cole,=® Con¬ 
way and Howell,Biunner,^® Ellei and Ellei,^° all considei 
squamous caicinoma the most common type of cancel found 
in the eai Although in oui own patients only one-thud o 
the lesions aiising on the auiicle weie squamous cell, 75 pei 
cent of the advanced cancels of the auditoiy canal and midd e 
eai weie of this histologic type Eleven pei cent of these 
tumois had metastasized to the neck nodes by the time of tie 
patient’s admission 

b Basal Cell Caicinoma 

In confoimity with the type of cancel most often found else 
wheie on the skin suiface of the body, two-thuds of 
cancels in this authoi’s patients, aiising on the auiicle, veie 
basal cell caicinomas About 50 pei cent of the eailyi 

II pel cent of the advanced auditoiy canal lesions weie of is 
type In five of the patients, the lesions fungated fiom 
auiicle, and invaded the middle eai, mastoid, and squamous 
poition of the tempoial bone 

B Malignant Glandulai Epithelial Tumois 
1 Adenocai cmoma 

This tumoi may aiise fiom sebaceous glands oi ceiummous 
glands of the eai canal Schall,-= Fuistenbeig,” Lukens, 
Giabschied,'® Fiasei,^" Thoiell,^" and Fabie,” all lepoi ec 
cases of this type of cancel In 1941, Waiien and Ga es 
desciibed the fust case of caicinoma of the ceiummous glanfS 
In foul of the authoi’s patients the lesion developed m 
auditoiy canal, and two weie diagnosed as oiigmating m ic 
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aicinoma We also have one case of malignant melanoma 
using on the posteiioi siuface of the auiicle 

Symptwn^ The majoiity of oui patients weie asvnipto- 
latic, howevei, in most cases, the lesions when pi esent, wei e 
b\ lous to the patient oi wei e found by the examining physi- 
lan A few of the lesions became ulceiated and occasionally 
ot infected with subsequent bleeding and pain 

Tieatment Local medical tieatment in the foini of salves 
nd caustics had been applied, befoie admission, to most of 



le esions foi peiiods langing up to five yeais Five patients 
een gnen X-iay tieatment, two had been subjected to 
eec locauteiization, two had been suigically tieated and had 
la a lecuiience, and one case had had both suigeiv and 
ladium tieatment 


advocate ladiation foi patients with eai 
iindp^i T ’ ladiation chondiitis and neciosis of 

seiious complications Chemosui- 
ni ed by I\Iohs,=» is not the ti eatment of choice The 

cisinr, pi oven umfoimly successful is wide ex- 

as ipnn'f i^gaid to cosmetic effect The good lesults, 
Poited by Fiediicks== and Convay and Howell,=' gl^e 
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CLASSIFICATION BY THERAPEUTIC MANAGEMENT 
Eai hj Cancel of the Am icle (70 Cases) 

These skin lesions, by definition, aie cancels that aie con¬ 
fined to the pinna, that have not spiead to adjacent stiuctuies 
and measuie iindei 2 5 cm Seventy ot oui adult patients weie 
afflicted by 73 tiimois of this type The light eai was in¬ 
volved moie fiequently than the left, and in thiee cases, both 
eais weie affected coincidentally (see Table I) 


TABLE I 


_ Eailv Cancel of the Aiiiicle (Uiulei 2 5 cii) ) __ - 

Modi _ _ * I ,, TTnfrP'ltt 

Pathological T> pe No_Age Male Female Sin gen Radnlla” un- 


Basal Cell 

46 

73 

0 

4 

46 

Squamous Cell 

23 

71 

0 

1 

23 

Melanoma 

1 

55 

1 

0 

1 

Total 

70 

70 

1 

5 

70 


Age and Sex Cancel of the skin seems to affect oldei 
people piedominantly In oui gioup of 70 patients with this 
disease, the median age was 70 5 ''eais The youngest patien 
was 45 yeais old, and tlie oldest was 89 


This condition laiely affects females Of all oui patients 
vith eaily cancel of this type, 92 pei cent weie males 


LocaUon We found tlie most common site of oiigm to e 
the helix in oui patients, 50 pei cent of all the lesions occui- 
ling at that location The cential legion of the pinna (concha, 
tiiangulai and scaphoid fossae, antihelix and its cius) 
tlie second most fiequent site, and accounted foi 30 pel cen 
of all the lesions Twelve pei cent of all the lesions aiose 
fiom the posteiioi smface of the auiicle, and the lemainclei 
was located on the concha, lobule, and pie-auiiculai legion, 
in that 01 del (see Fig 1) 


Pathology In 67 pei cent of oui cases, the eaily lesions 
on the external eai weie basal cell caicinomas (These lesions 
aie locally invasive and slow^-giownng, and do not, as a me, 
metastasize ) In 30 pei cent, the lesions weie squamous ce 
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group of 61 patients was 70 years Because of the advanced 
age of these patients, 80 per cent wei e either lost to follow-up 
01 died of othei diseases Foi these reasons, this gioup can¬ 
not be analyzed statistically for a five-yeai salvage late. 
Those patients who weie followed appealed to be unifoimly 
flee of lecuiient cancel, duimg the peiiod of follow-up 

Ad'ianced Cancel of the Auricle (20 Cases) 

Once the cancel extends beyond the limits of the auiicle 
and invohes the middle eai, tempoial bone, parotid gland, and 
mandible, seiious pioblems aiise Of our entire gioup of 150 
patients, 20 suffeied fiom this tj-pe of advanced disease and 


TABLE II 

Ad\anced Cancer of the Auricle 


Patholoaical TT.-pe 

Xo 

Median 

Age 

Male 

Female 

Surger' 

Radiation 

entreat' 

Basal Cell_ 

12 

TO 

s 

4 


3 

2 

Squamous Cell _ 

Melanoma_ 

~ < 

1 

73 

55 

6 

1 

1 

0 

5 

1 

0 

0 

2 

0 

Total_ 

__20 

TO 

15 

5 

IS 

3 

4 


weie tieated by taiious methods, as discussed below (see Fig 
6 and Table II) 

Age and Ser The median age foi this gioup was 72 years, 
vith about the same distiibution as in the gioup with eailv 
lesions 

Fifteen of the 20 patients weie male and fi\e weie female 

Pathology Seten out of this group of patients had squa¬ 
mous cell carcinoma, of these, two had neck nodes requiring 
oinolateial neck dissection Ttt'elve othei s had basal cell 
^icinoma, one of which metastasized to neck nodes One 

se was a melanoma with cervical metastasis 

Symptoms All the patients gave a history of a sore de- 
auricle and progressing for a period of one 
tien\°i median period was 40 months Eight pa¬ 

rs had had pievious limited surgeiy or X-ray treatment. 
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suppoit to the excellent piognosis in patients tieated by this 
method 

Sixty-seven pei cent of oui patients weie tieated by wedge 
excision and piimaiy closuie Both skin and caitilage veie 
lemoved, giving veiy satisfactoiy cosmetic lesults (see Fig 
2) Twenty pei cent weie tieated by wide local excision and 
full-thickness skin giaft, m these cases, the lesions did not 
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lend themselves leadilj’" to piimaiy closiue, as those o ’ 
concha (see Fig 3) In thiee cases, the posteiioi 
weie excised and a tempoial lotated scalp flap was mace 
covei the defect (see Fig 4) In thiee cases, a ivedge e\^ 
cision ivith homolateial neck dissection was peifoimed, as 
piimaiy method of tieatment The laigei lesions mai 
times lequiie saciifice of a majoi poitioii of the aundo, a 
evidenced in one case (see Fig 5) 

Results As indicated pieiiously, the median age foi tins 
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membianous portion of the auditoiy canal, and 35 had ad¬ 
vanced lesions invading the middle eai, mastoid, and contigu¬ 
ous stiuctuies 

Age and Sex The youngest of these patients was 24 yeais 
old, the oldest iias 75, and the median age foi the entiie 
gioup was 55 yeais 



JUGULAR 

FORAMEN 


S < E\.tent of bone iemo\ed in subtotnl resection of temporal bone 


Di patients weie female, and 18 weie male This 

of levelse of that found in patients with cancel 

e auiicle, as pieviously indicated 

inatpH^f^ff patients, the cancel oiig- 

epithioma Of aTtL^f T' diagnosed as squamous cell 
onlv ?7 no, ^ ^ ^ cancels among oui patients, 

ceis 77 n ''®ie of this type, and of the advanced can- 
of the aft!l squamous cell caicinomas In thiee 

at the timo positive neck nodes weie piesent 

Jiad basal r , Only 20 pei cent of all oui patients 

e caicinomas The basal cell caicinomas com- 
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01 both Pain did not appeal to be a factoi until bone eiosion 
occuiied, leading to secondaiy infection 

Treatment Of the 20 patients with advanced cancel, thiee 
lefused tieatment, one was 90 yeais old (who died befoie any 
tieatment was administeied), thiee weie given palliative 
X-iaj'^ theiapy because of feebleness and advanced age, and 
the lemaining 13 weie tieated by ladical suigeiy 

Excision of the auiicle, mastoidectomy, lesection of the eai 
canal, and paiotidectomy with skin giaft weie done in eight 
of the 13 suigical cases Foui of these eight patients also 
had dissection of the homolateial neck, as pait of the opeia- 
tion, and a thud had ladon seeds implanted into the lesidiia 
disease, on the duial plate In the five othei suigical cases, 
excision of the auiicle and subtotal lesection of the tempoia^ 
bone wei*e earned out, by the technique of Paison and Lewis 
In two of these cases, the defect was leplaced by a iota e 
scalp flap 

Restilts The thiee patients who weie given X-iay theiap\ 
died within six months to two yeais following tieatment 

Of the eight patients tieated by excision of the auiicle, 
mastoidectomy, lesection of the eai canal, and paiotidec orn\ 
with skin giaft, six died of disease within a peiiod of eigi 
months The seventh patient has been fi ee of disease foi " 
yeais, and the eighth was lost to follow-up aftei staying 
of disease for foui yeais 

Of the five patients subjected to excision of the auiicle and 
subtotal lesection of the tempoial bone (see Fig 7), " 
have gone fiee of disease foi five yeais, two (lecently opeia^^ 
ed) have been fiee of disease foi peiiods up to two yeais, an^ 
one died two months aftei suigeiy, due to a biain hemoii lage^ 
One of these seven patients developed paialysis of the 
neive, and lequiied tiacheotomy and a feeding tube foi ' 
months aftei suigeiy 

Cancc') of the Exteiival Auditoiy Canal (Ji2 Cases) 

In 42 of oui patients, the cancel oi iginated in the 
eai canal Seven cases had eaily lesions confined to i 
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endamal incision much like coiing an apple, and the entiie 
eai canal is removed The defect is giafted iinth a sp i 
thickness giaft, sutuied to the endauial incision and main¬ 
tained in place by a stent 

Thiee of the six patients tieated by this method have been 
flee of disease foi foui yeais and two otheis have had no 
lecmience foi thiee yeais (see Table III) 



Extent of excision of soil tissue for earl\ auditorA canal lesion 
^-b Area of excision lateral Me^\ 


Of the 35 patients inth advanced lesions, 14 iveie subjected 
to a ladical mastoidectomv, and to a paiotidectomy in addi¬ 
tion, as leqinied The same pioceduie, togethei with a homo- 
lateial dissection of the neck, iias used foi two patients of the 
14 in iihom pi oven positne neck nodes weie piesent One 
of these two patients iiad a recuxience following neck dis¬ 
section and mastoidectomy, was gnen iiradiation, and has 
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piised 50 per cent of the eaily eai canal lesions, and 11 pei 
cent of the advanced lesions Four of the 42 patients had 
adenocaicinoma, which, in two appealed to aiise fiom the 
cei uminous glands One patient of the 42 had advanced ma¬ 
lignant melanoma, and died of disease two yeais aftei suigeiy 
(see Table II) 

Symptoms and Signs The patients with eaily cancel le- 
poited occasional pain in the canal, that peisisted foi peiiods 
up to six months Otoiihea, deafness, pain and occasional 
veitigo weie the usual symptoms in the advanced cases, and 
lepoited in that oidei of fiequency These symptoms weie 
leported as lasting fiom foui months to thiee-and-a-half 
years, and foi six months on the aveiage Five of the patients 
gave a histoiy of chionic otitis of many yeais’ duiation 
Palsy of the facial neives was piesent in foui patients In 
most instances, an ulceiated bleeding lesion was found filling 
the eai canal, and often involving the middle eai 

Positive X-iay findings weie piesent in only 50 pei cent 
of the patients, at the time of biopsy Of these, 30 pei cent 
showed evidence of chionic mastoiditis, and in 12 pei cent, 
a tumoi and destiuction of the bone weie piesent The le- 
maining 8 pei cent showed a pievious mastoid defect and 
chionic inflammation 

Ti eatment Nine out of the 42 patients had been tieated by 
iiiadiation, piioi to admission Thiee otheis had had a mas¬ 
toidectomy'’ followed by Roentgen theiapy, two had had 
mastoidectomy’’ alone, and the lemaindei had had no tieat¬ 
ment at all Six patients with eaily lesions involving onl\ 
the membianous canal weie tieated by a sleeve lesection of 
the eai canal Anothei was tieated elsewheie The incision 
employed in this pioceduie is indicated in Figs 8-a and 8-b 

The incision consists of the uppei limb of a paiotidectomy 
incision (as desciibed by’’ Maitiir*) which is deepened so as 
to expose the mfeiioi poition of the external auditoiy canal 
Caie is taken to avoid the facial neive, and it may be neces- 
saiy to expose it m a deep-seated lesion, so that it may be 
letiacted and avoided in the subsequent suigeiv The le- 
maimng poition of the auditoiy’’ canal is excised thiough an 
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cause of then uniqueness and discussion by the authoi in 
anothei papei 

Age and Sex The age span was nine months to 76 yeais, 
with a median age of 55 yeais 

Nine patients iveie female and nine weie male Both mas¬ 
toid conditions involved the males 


TABLE IV 

Advanced Cancer of the External Auditory Canal 


itholo^i£al 
isal Cell 


pe 


Xo 


luamous Cell 

lenocarcmoma 

elanoma 


4 

27 

3 

1 


)tal 


35 


Jledim 

Age 


Male 


47 

55 

54 

74 


3 

9 

3 

1 


55 


16 


Female Surger\ Radiation Untreatec 


1 

18 

0 

0 


4 

23 

3 

1 


19 


31 


TABLE V 


Cancer of the Middle Ear and Mastoid 


ithological Tipe xn 

luamous Cell 12 

elanoma 2 

'fflhrj onic 

Rhabdomyosa 1 

Pindle Cell 1 

denocarcinoma 2 


Median 

Age 

57 

32 

5 

43 

45 



Male 

6 

1 


Female Surgery Radiation 
6 9 3 

10 1 


Chemo- 

therapi 

0 

1 



0 0 
0 0 
0 0 


4 1 


pathology in this gioup of 18 patients -was 
itic 1 ii!i 12 had squamous cell caicinoma (these 

two not with piimaiy cancer in the mastoid) , 

melaLn?^^^ infant and one eldeily male) had malignant 

^eai o?ro,; (a five- 

lient=; hnri f embiyonal ihabdomyosaicoma Two pa- 
Jiad adenocaicmoma extending fiom the paiotid gland. 

gavr'fhilM patients, 40 pei cent 

some cases dJti° to 50 yeais’ duiation, in 

most oftpn eaily childhood The symptoms 

otten lepoited iveie bleeding fiom the eai (lasting six 
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been fiee of disease for five yeais The lemamdei of the 
patients (13 cases) who had been opeiated on by this method 
weie failures, weie given X-iay tieatment, and died of the 
disease within a peiiod of three months to two yeais In 
this last gioup, theie weie two patients with adenocaicinoma, 
and one with melanoma, the otheis all had squamous cell 
caicmoma Of the entiie gioup of 35 patients, one othei had 
a radical mastoidectomy at anothei hospital, and has had no 
lecuiience foi 18 yeais Both of the successfully heated 

TABLE III 


Eaily Cancel of the Aiiditoiy Canal 


Pathologfical T\ pe 

No 

Medi in 
Ag-e 

Vale 

Female 

Sill scry 

Basal Cell 

4 

51 

0 

4 

4 

2 

1 

Squamous Cell 

2 

57 

1 

1 

Adenocarcinoma 

1 

48 

1 

0 

Total 

7 

55 

2 

5 

7 


patients, one male and the othei female, had squamous cell 
carcinoma 

Foui patients, out of a gioup of 35, weie tieated by iiiadia- 
tion, and died within six months aftei theiapy was institutec 

Thiiteen patients weie tieated by subtotal lesection of tie 
tempoial bone, have been fiee of disease up to the piesen 
time, and one has had no lecuiience foi moie than five yeais 
Two out of this gioup of 13 patients died of complications o 
siiigeiy 


In thiee patients out of the gioup of 35, a tempoial ciam 
otomy was peifoimed and because the disease was found ^ 
involve the duia, biain, and base of the skull, postopeiative 
iiiadiation was also admmisteied All thiee patients suc¬ 
cumbed to disease within a yeai aftei tieatment (see Ta c 
IV) 


Cancel of the Middle Eai and Mastoid (18 Cases) 

This gioup of 18 patients consisted of two with piimai' 
cancel in the mastoid, and 16 with piimaiy cancel m tie 
middle eai (see Table V) Glomus tumois aie omitted le 
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cause of then uniqueness and discussion by the authoi in 
anothei papei 

Age and Sex The age span was nine months to 76 yeais, 
with a median age of 55 yeais 

Nine patients weie female and nine weie male Both mas¬ 
toid conditions involved the males 


TABLE I\- 


Advanced Cancer of the External Auditorv Canal 


thological Tn pe 

Xo 

Median 

A.g-e 

Male 

Female 

Surg^er^ 

Radiation 

Untreated 

sal Cell 

4 

47 

3 

1 

4 

0 

0 

uamous Cell _ 

27 

55 

9 

IS 

23 

4 

0 

enocarcmoma 

3 


3 

0 

3 

0 

0 

danoma 

1 

74 

1 

0 

1 

0 

0 

ital 

35 

55 

16 

19 

31 

4 

0 



TABLE V 

Cancer of the Middle Ear 

and 

Mastoid 



athological T\pe 

^o 

Median 

Agre 

Male Female Surger\ 

Radiation 

Chemo- 

therapa 

luamous Cell 

12 


6 

6 

9 


0 

elanoma 

2 

32 

1 

1 

0 

1 

1 

‘inbrtomc 








Rhabdomvosa 

1 


1 

0 

1 

0 

0 

Pindle Cell 

1 

43 

0 

1 

1 

0 

0 

denocarcinoma 

2 

45 

1 

1 

2 

0 

0 

'otal 

- IS 

55 

9 

9 

13 

4 

1 


Pathology The pathologx' in this gioup of 18 patients was 
distiibuted as follotts 12 had squamous cell caicmoma (these 
included both patients vith piimaiy cancel in the mastoid) , 
tito patients (one infant and one eldeily male) had malignant 
nielanoma, one had spindle cell saicoma, and one (a fne- 
jeai-old child) had embiyonal ihabdomyosaicoma Two pa- 
lents had adenocaicmoma extending fiom the paiotid gland. 

Symptoms Of this entiie gioup of patients, 40 pei cent 
gn\e a histoiy of otoiihea of one to 50 yeais’ duiation, in 
some cases dating back to eaily childhood The stTnptoms 
niost often lepoited veie bleeding fiom the eai (lasting six 
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weeks to one yeai), pain (foi peiiods of two to 12 months), 
and piogiessive deafness Veitigo was lepoited by two pa¬ 
tients, and facial palsy by thiee Pain and swelling ovei the 
mastoid piocess weie lepoited by both patients with cancel 
of the mastoid 

On admission, one patient, with malignant melanoma, had 
pi oven positive neck nodes, bone destiuction was evident on 
X-iay examination in 40 pei cent of this gioup, 50 pei cent 
showed pathological changes suggesting chionic inflammation, 
one had only a mastoid defect following suigeiy, and in one 
case, the X-iay findings w'^eie negative 

Ti eatment and Residts Nine of these 17 patients had had 
no pievious tieatment, nine had had a mastoidectomy, oi a 
mastoidectomy and Roentgen theiapy 

On admission, subtotal lesection of the tempoial bone was 
peifoimed on 13 patients Of these 13, foui aie still alive, 
fiee of disease—one, opeiated on foi spindle cell saicoma, has 
suivived foi SIX yeais, one foi foui yeais, and two foi thiee 
yeais Nine weie failuies Thiee patients developed men¬ 
ingitis aftei suigeiy One patient died of pneumonia as¬ 
sociated with Xth neive paialysis 

One othei of the gioup of 18 patients was found to be un- 
lesectable due to involvement of the biam and base of tie 
skull, was given postopeiative betation iiiadiation and ende 
in failuie 

Foui patients of the gioup of 18 weie tieated by iiiadiation 
only, and died of disease The infant with melanoma "'ss 
tieated with nitiogen mustaid and also succumbed to tie 
cancel 


DISCUSSION 

Foi piactical pui poses cancel of the eai has been divided 
into A Cancel of the auiicle, 1 eaily, and 2 advance , 
B Cancel of the external canal, 7 eaily, and 2 advance , 
C Cancel of the middle eai and mastoid 

Though seldom seen in office piactice, the management of 
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an eai cancel case is a diamatic episode foi any otologist 
Based on the wide clinical measuiement of Towson and Shof- 
stall,^^ cancels of the middle eai and mastoid aie indeed raie, 
and occui in 1 5,000 to 1 20,000 otologic pathological condi¬ 
tions Cancel of the amide compiises about 5 5 per cent to 
8 per cent of all skin cancers The authoi, in assaying a 
gioup of 150 cases, has found the oiigin of the cancel was the 
amide in 60 pei cent, the external canal in 28 per cent, and 
the middle eai and mastoid in 12 per cent Biodeis" lepoited 
a high piopoition of cancel oiiginating on the amide (84 
pel cent) which may lepiesent a tiiier indication of lesions 
seen at a geneial hospital, as against the expeiience at a 
cancel institution (wheie lefeiied tieated failuies are moie 
commonly seen) No case of amiculai caicmoma has been 
leported in a Negio, although the authoi has cited two Negio 
patients with cancer of the middle ear Sex, age, heredity 
and chionic infection aie the main etiological factois Cancel 
of the pinna affected males m 92 pei cent of the eaily cases 
and 75 pei cent of advanced cases By contiast, cancel of 
the auditoiy canal vas moie common in females, and was 
distiibuted equally between the two sexes in the middle eai 
The median age of those with cancel of the amide was 70 
yeais, that of the eai canal and middle eai and mastoid was 
0^ yeais Cancer invohing the Eustachian tube was invaii- 
ably an extension fiom the nasophaijTix and has been excluded 
fiom this study Consistent vith expeiience elsewheie on 
exposed skin sui faces of the body, txvo-thiids of the cancels 
of the amide weie of the basal cell tjqie Almost one-thiid 
"eie of the squamous cell vaiietj' and in two cases neck node 
metastases vere piesent on admission By contrast, thiee- 
ouiths of the widely imasive lesions of the auditoiy canal 
and middle eai weie of the squamous cell type and 11 pei 
cent of these tumois had metastasized to neck nodes by the 
patient’s admission Adenocai cinoma oi iginated 
la e auditoiy canal, and m two of four cases of this senes, 
appealed to aiise in the ceiuminous glands Malignant mela¬ 
smas veie located on the posteiior surface of the amide, 
c auditoiy canal and the middle eai with a tendency to 
cemcal metastases Melanoma at this site appeals to be most 
aggiessue legaidless of the size of the piimaiy lesion An 
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additional embryonal ihabdomyosaicoma of the middle eai 
m a tive-year-old boy is included in this study A spindle 
aiismg m the middle eai of an adult white female 
adds to the collection of this laie histologic type 

Pam IS an uncommon symptom m eax cancel until infection 
an ony invasion takes place The diagnosis of cancel of the 
am ice is obvious to the exammei and confnmed always by 
lopsy Chronic otoirhea, hemoirhage, mastoid swelling, 
acia paialysis, tinnitus, deafness and veitigo aie symptoms 
an signs of advanced eai canal middle eai and mastoid le¬ 
sions Roentgen evidence of tempoial bone destiuction comes 
a e and auguis pooil}'- for lesectability of an eai cancel 

The impoitance of classification by theiapeutic appioach 
must be emphasized Each anatomical site and extent of the 
piimaiy lesion is a test of the veisatility and expeiieiice of the 
cancel'siugeon Radiation and chemosuigery aie fiaught 
with complications of neciosis and infection and weie not 
used piimaiily as theiapeutic modalities by the authoi 

Eaily lesions of the pinna (2 5 cm oi less) aie usually 
ound on the helix and aie best excised by means of a wedge 
01 V-shaped type of incision Cential lesions aie widely ex¬ 
cised and amenable to skin giafting of the defect Posteiioi 
lesions lend themselves leadily to a lotated skm flap A mai- 
gin of 1 cm should afford unifoimly successful lesults, al¬ 
though follow-up in this gioup is difficult because of advanced 
age of the patients Local lecuiience may necessitate sacu- 
ice of the entiie aiuicle Advanced cancel of the auiicle 
lequiies saciifice of the entiie pinna and adjacent tempoial 
bone including mastoid Almost half of the opeiated cases 
in this gioup (13 cases) aie fiee of disease foi peiiods up 
to five yeais The thiee iiiadiated cases weie failuies 

Eaily lesions of the auditoiy canal weie tieated by a sleeie 
lesection of the auditoiy canal with a leplacement of the canal 
vith a spIit-thickness skm giaft maintained in place b\ n 
stent All of the cases (seven) aie fiee of disease foi peiiods 
up to five yeais Advanced cancel of the auditoiy canal vith 
invasion of the middle eai and mastoid lesponded best to 
ladical suigical attack Subtotal lesection of the tempoial 
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bone was the suigical pioceduie of choice Eight of 31 opeiat- 
ed cases aie fiee of disease foi peiiods up to fl^ e yeais, seven 
cases (23 pel cent) aie thiee yeai ciiies The foui iiiadiated 
cases weie failuies 

Cancel of the middle eai and mastoid lequiies tempoial 
bone lesection which was utilized in 13 opeiated cases Foiii 
of these (31 pei cent) aie thiee yeai cuies The foui iiiadi¬ 
ated cases weie failuies Combining advanced eai canal and 
middle eai and mastoid opeiated cases, (44 cases) the thiee 
jeai salvage is 25 pei cent 

Tempoial bone lesection is a unique combination of intia- 
cianial and extiaciamal suigical en bloc lesection of cancei- 
iidden bone The initial exposuie of the dm a and petious 
pyiamid is thiough a tempoial cianiotomy The path of least 
lesistance foi cancel extending fiom the middle eai is through 
the thin loof of the tympanum into the middle cianial fossa 
Once duia and petious bone aie exposed, it becomes at once 
appaient to the opeiatoi whether the disease is limited to 
the tempoial bone oi has extended intiaciamally and to the 
base of the skull At tins point a decision may be made 
whethei subtotal resection of the petious and mastoid is 
piactical 01 whethei the disease is uniesectable Occasionallv 
laige segments of involved dm a may be lesected and leplaced 
■with tempoial fascia Removal of about 40 cubic centimeteis 
of ceiebiospinal fluid will allow the duia and lateial sinus 
to be letiacted fioni the petious, so that a Stiwkei saw and 
chisels may be intioduced to fiactme the invohed tempoial 
one fiom the base of the skull Hypotensive agents con- 
tiibute gieatly to the i eduction of blood loss, and the blood 
piessiiie is kept at about 90 svstolic thioughoiit the pioceduie 
lactuie of the petiosa is made lateial to the caiotid canal 
an internal auditoiy meatus The use of a split thickness 
^ ^ opeiative defect peimits lapid healing 

AO 1 educes the dangei of meningitis Equilibiium is lost 
01 a peiiod of five to 20 davs aftei suigeiw due to saciifice 

^ 1 and lateial taisoiihaphv compensates some¬ 

what foi the facial paialysis 

Thuh-foui cases of cancel imohing the tempoial bone 
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weie subjected to this pioceduie Fourteen of these aie fiee 
of disease for peiiods of six months to five yeais Eleven of 
the 34 have suivived foi thiee yeais oi moie (32 pei cent 
thiee yeai salvage) and thiee have suivived moie than five 
years Thirteen cases appealed to be piimaiy in the middle 
eai and foui of these (31 pei cent) aie thiee yeai cuies 
Four cases (12 per cent) of the 34 died of postopeiative 
cerebral hemoiihage oi infection of the biain and meninges 

SUMMARY 

7 Consideiing the fiequency of othei affections of the eai, 
cancel occuis extiemely laiely 

^ The auiicle most often gives use to basal cell caicinoma 
Squamous cell caicinoma moie fiequently aiises fiom the 
auditoiy canal and middle eai and may metastasize to legional 
lymph nodes by a iich lymphatic netwoik Othei laie tu- 
mois have been classified in this senes and aie of such laiitv 
as to be cuiiosities 

S Because of the diffeience in theiapeutic appioach, can¬ 
cel of the external eai has been classified as being eaily and 
advanced, eai canal as eaily and advanced, and middle eai 
and mastoid as a theiapeutic entity The suigical appioach 
foi small lesions of the pinna involves some saciifice of the 
cosmetic appeal ance, but is lemaikably successful Small 
lesions oiiginating in the membianous canal aie best lemoved 
by a sleeve lesection with piimaiy skin giafting Advanced 
lesions of the auiicle, eai canal and middle eai wheie tempoial 
bone IS involved lequiie ladical suigeiy The most piomismg 
pioceduie foi these lesions in the authoi’s expeiience is a 
combined intiacianial, extiacianial subtotal lesection of the 
tempoial bone en bloc This opeiation, while hazaidous, up¬ 
holds the piinciples of cancel suigeiy in that cancel-laden 
bone with a wide maigin of noimal tissue is lemoved lu a 
single segment The thiee yeai salvage late foi this type of 
pioceduie is appioximately 32 pei cent 
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submitted to the pathologists in 54 (67 5 pei cent) of the cases 
Tiventy-nine of these patients aie alive, one with lecent local 
lecuiience, 17 died of the disease and eight died of disease 
not 1 elated to the neoplasm The data obtained fiom an 
anahsis of the patients exhibiting caicinoma of this classi¬ 
fication in this senes suggests that adenocaicinoma of salivaiy 
gland oiigin is a lelatively slow-gi owing malignant neoplasm 
vith a piogiessive tendency foi local lecuiience and a definite 
tiend towaid spiead to the legional Ijmiph nodes and multiple 
distant metastases to lung and bone if not completely elimi¬ 
nated by the initial tieatment employed This neoplasm ac¬ 
counted foi 41 (73 pel cent) of the total numbei of lecui- 


T-VBLE 1 

Caicmoma of the Salnaiy Glands—^A Follow Up Sune'—80 Cases 
lassincation of Tuniois and Frequence of Occuirence According 
_to Saliiai> Gland Iniolied 


___ Pal otid 

Malignant mixed tumoi _ i 
Carcinoma _ g 

Undifferentiated caicmoma 0 
Mucoepidermoid carcinoma 7 
^Pidermoid carcinoma _ 5 

Adenocarcinoma _ 29 

Carcinoma simplex 9 

Papillarj carcinoma 1 
Cilindioma (malignantl 2 

__Total _ 


Accesso^^ 


Subma\illar\ 

Sublingual 

Sahaar' 

0 

0 

0 

1 

1 

0 

0 

0 

1 

2 

0 

1 

1 

0 

0 

5 

1 

5 

2 

0 

0 

0 

0 

0 

0 

0 

0 

11 

2 

7 


patients in this senes and, in addition, 
^ibited distant metastases in 13 (24 pei cent) of the 54 
patients afflicted with this tumoi 


caicmoma occuired in ten (12 5 pei cent) 
senes Seven aie ali\e, one with distant 
ease A^+ isease, and thiee aie dead of the neoplastic dis- 
tlie Tint lecuiiences occuiied among thiee of 

ousK Mliom also exhibits the metastases pievi- 

dexL^LT^®”^^ addition, geneiahzed metastatic disease 
Both of patient and pulmonaiy metastases in anothei 

Pse patients aie dead It has been my inipiession 



CARCINOMA OF SALIVARY GLAND ORIGIN 
A Follow-Up Survey 

Frank D Lathrop, M D ,t 
Boston, Mass 


Eighty patients with micioscopically pi oven caicmoma of 
salivaiy gland oiigin arising in the piincipal sahvaiy glands 
01 accessoiy sahvaiy gland tissue have leceived definitive 
tieatment at the Lahey Clinic duiing the 15-year peiiod fiom 
Januaiy 1, 1942, thiough Decembei 31, 1956 The neoplasm 
was situated in the paiotid gland in 60 patients, the sub- 
maxillaiy gland in 11 patients, the sublingual glands in two 
patients, and in seven patients the malignant lesion aiose in 
accessoiy sahvaiy gland tissue located in the hp, cheek, palate, 
tongue, 01 flooi of the mouth Follow-up infoimation was 
obtained in eveiy case and, in each instance, at a date latei 
in 1959 than that of the yeai duiing which the patient's tieat¬ 
ment was fust instituted duiing the 15-yeai peiiod Thus, 
foi those patients in this senes whose tieatment was initiated 
most lecently the follow-up peiiod was thiee yeais 


PATHOLOGY 

Nine pathological diagnoses iveie made of the malignant 
neoplastic disease found in this gioup of patients These 
diagnoses have been divided into five gioups in oidei to dem 
onstiate the fiequency with which a caicmoma of a paiticulai 
classification affected the sahvaiy glands in this senes (see 
Table I) 


Adenocaicmoma was the tumoi most fiequently encoun 
teied A pathological diagnosis of adenocaicmoma oi one o 
its siibclassifications—caicmoma simplex, papiUai 
noma, cylmdioma—was made of the pathological 

•Read at the nitetliig of the Ra^tcin Section American 
Rliinolopical aiul Otolo^Ical SocU t\ Inc Phlladelphn 
tDepartment of Otolar^nprolopr^ The Lahej Clinic 
Editoi q Note Thl*« mnnuscilpt rcceucd in The Lar> npo^^copr Oil 
accepted for publication March 1*> lOGO 
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submitted to the pathologists m 54 (67 5 pel cent) of the cases 
Tventy-nine of these patients aie alive, one vith lecent local 
leciuience, 17 died of the disease and eight died of disease 
not 1 elated to the neoplasm The data obtained from an 
analysis of the patients exhibiting caicinoma of this classi¬ 
fication in this senes suggests that adenocaicinoma of salivaiy 
gland oiigin is a lelatively slow-gi owing malignant neoplasm 
with a piogiessive tendency foi local lecuiience and a definite 
tiend towaid spiead to the legional lymph nodes and multiple 
distant metastases to lung and bone if not completely elimi¬ 
nated by the initial tieatment employed This neoplasm ac¬ 
counted foi 41 (73 pel cent) of the total numbei of lecui- 


TABLE I 


Saluai\ Glands—A Fono\\-Up Sul\e^—80 Cases 
'-'lassification of Tumois and F^equenc^ of Occuirence Accoiding 
___ to Salnai\ Gland ln\ol\ed 


---- Prfl OtUl 

Malignant mi\ed tumoi 1 

Caicmoma _ 6 

Lndifferentiated caicmoma 0 

MUcoepideimoid carcinoma 7 

Epidermoid carcinoma =; 

Adenocarcinoma 29 

Carcinoma simplex 9 

Papillary carcinoma 1 

Cilindroma (malignant) 2 

_ Total Kn 


Accesso^^ 


SubmaMllTi \ Sublinajiuil Sall^ar^ 
0 0 0 

110 
0 0 1 

2 0 1 

10 0 
5 15 

2 0 0 

0 0 0 

0 0 0 
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patients m this senes and, in addition, 
vnibited distant metastases in 13 (24 pei cent) of the 54 
patients afflicted yith this tumoi 

caicmoma occuiied in ten (12 5 pei cent) 

metasjt distant 

ease A^+ neoplastic dis- 

the r.af leciuiences occuiied among thiee of 

ousk vhom also exhibits the metastases pie\i- 

deieloneT''"''^'^ addition, geneialized metastatic disease 
Both nf patient and pulmonaiy metastases in anothei 

ese patients aie dead It has been my impiession 
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that mucoepideimold caicmoma of the sahvaiy glands is a 
neop asm of a lelatively low giade of malignancy, but an 
ana ysis of the ten cases in this sei les does not substantiate 

IS impiession since lecmient disease as well as distant 
metastases occuiied in 30 per cent of the patients 

A diagnosis of malignant mixed tumoi was made in only 
one instance Caicmoma of an unspecified natuie was diag¬ 
nosed in eight additional patients, howevei, and these have 
been included in this classification of malignant mixed tumoi 
This has been done because Foote and Fiazell," in then dis¬ 
cussion of this tumoi in then excellent monogiaph, state that 
the major portion of such a tumoi is malignant, and an ap 
pieciable numbei of these do not exhibit aieas of benign 
mixed tumoi when loutinely sectioned and, consequently, aie 
diagnosed as caicmoma Thus, nine patients (11 25 pei cent) 
aie included in this classification in this senes of 80 patients 
Five of these patients aie alive and foui aie dead, one of dis¬ 
ease of an uni elated natuie The tumoi lecuiied on six occa¬ 
sions in five of the patients, and thiee of these exhibited 
distant metastatic disease at the time of then death 


Epideimoid caicmoma was encounteied in only six patients 
(7 5 per cent), peiceiitagewise, howevei, it caused moie 
deaths than any othei neoplasm in this senes Half of the 
patients weie dead of malignant disease within one yeai and 
thiee months aftei tieatment, fuitheimoie, only one of the 
thiee patients in whom the neoplasm lecuiied following then 
initial tieatment at the Lahey Clinic is alive without fuithei 
development of neoplastic disease, while two of the six pii" 
tients exhibited distant metastases at the time of then death 


Undiffeientiated caicmoma occuiied in only^ one patient 
(1 25 pel cent) in this senes This patient is alive and fio*^ 
of disease and has had no lecuiience It is impossible to 
aiiive at any conclusion legaidmg the degiee of malignancj 
of this tumoi in view of the fact that it was encounteied m 
only one instance 


•rooto I V Ti Iiul ri I7cll E L Tumoi s of tlu Miijoi 
Glamls Vtini of Tumor PuthoIo(r\ Section IV I'lciidt 11 
Ximed rorces institute of Pitholopc lA Tshincrton P r It'il 
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0 \^-ALL RESULTS 

Analysis of the data obtained fiom this surs^ey discloses 
that 27 of the 80 patients have died of the neoplastic disease 
foi which tliey leceived tieatment, while 42 aie alive and 
without evidence of lecuiient or metastatic disease Two 
patients aie alive with disease, one of whom exhibits a local 
lecuiience and the othei multiple distant metastases Nine 
other patients have died of uni elated disease without leciir- 
lence of or metastases fiom the oiigmal neoplasm In addi¬ 
tion, a total of 00 lecuiiences developed at one time oi an- 

TABLE II 


Over-All Results 



Cases 

Per Cent 

Dead— 



Of neoplasm _ __ _ 

Of other disease 

Alive— 

"ft 

So 7 
113 

^ith neoplasm 

*> 

9 n 

ithout neoplasm _ 

_ 12 

52 5 

Total_ _ 

Recurrence _ 

SO 

- 37 



^hei in 37 gf the 80 patients compiising tins senes (see 
fable II) 


the patients whose deaths weie attiibuted to othei dis¬ 
eases, seven weie tieated foi caicinoma of the paiotid gland 
an one each foi caicinoma of the submaxillaiy gland and an 
accessoiv salivaiy gland All but two of the patients had 
sunned foi thiee to nine jeais without evidence of lecui- 
u^ifi disease The lemainmg two patients died 

"months aftei suigical excision of the neoplasm 
tsee Table III) 


teimsnfo^ deiived fiom this study aie consideied in 
It IS sppn involved by the malignant piocess, 

aie malignant neoplasms of the submaxillaiv gland 

the nat’ienf^^c^^essoiw salivary glands Seven of 
patients with caicinoma of the submaxillaiv gland died 
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that mucoepideimoid caicinoma of the salivaiy glands is a 
neoplasm of a relatively low grade of malignancy, but an 
analysis of the ten cases in this senes does not substantiate 
this impiession since lecmient disease as well as distant 
metastases occuiied in 30 per cent of the patients 


A diagnosis of malignant mixed tumoi was made in oiilj 
one instance Carcinoma of an unspecified natuie was diag¬ 
nosed in eight additional patients, howevei, and these have 
been included in this classification of malignant mixed tumoi 
This has been done because Foote and Frazell, in then dis¬ 
cussion of this tumoi in then excellent monogiaph, state that 
the major poition of such a tumoi is malignant, and an ap- 
pieciable numbei of these do not exhibit aieas of benign 
mixed tumor when loutinely sectioned and, consequently, aie 
diagnosed as caicinoma Thus, nine patients (11 25 pei cent) 
aie included in this classification in this senes of 80 patients 
Five of these patients aie alive and foui aie dead, one of dis¬ 
ease of an uni elated natuie The tumoi lecuiied on six occa¬ 
sions in five of the patients, and tliiee of these exhibited 
distant metastatic disease at the time of then death 


Epideimoid caicinoma was encounteied m only six patients 
(7 5 pel cent) , peicentagewise, howevei, it caused moie 
deaths than any other neoplasm in this senes Half of the 
patients weie dead of malignant disease within one yeai an 
thiee months aftei tieatment, fuitheimoie, only one of the 
thiee patients in whom the neoplasm lecuiied following then 
initial tieatment at the Lahey Clinic is alive without fuithei 
development of neoplastic disease, while two of the six pa¬ 
tients exhibited distant metastases at the time of then deat i 


Undiffeientiated caicinoma occuiied in only one patien 
(1 25 pel cent) in this senes This patient is alive and fi^e 
of disease and has had no lecuiience It is impossible o 
anive at any conclusion legaiding the degiee of malignanm 
of this tumoi in view of the fact that it was encounteied m 
only one instance 

•rooto r V Tr ind Ti 17 p 1 I K n Tumor"! of tin "'i I'l' 

Gl'ind‘5 A.lla*^ ot ruinoi P itholoprx *^ectlo^ IV 
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In two cases the caicinoma originated in the sublingual 
glands One of these patients is dead of the neoplastic dis¬ 
ease, and the othei is alive without e%'idence of disease (see 
Table IV) 


rn^-YEAR RESULTS 

Sixty-seven patients have had follow-up studies for at least 
fne years fiom the date of initial treatment at the Lahey 
Clinic, foi caicinoma of salivaiy gland oiigiii The tumor 
was situated in the paiotid gland in 49 patients, the sub- 


TABLE IV 


Total Results Accoiding to Gland Involved 



Parotid 
Cases <"c 

Submaxillar\ 

Cases 

Subling-ual 
Cases '1 

Accessorj 
Sali\ arv 
Cases 

Dead— 





Of neoplasm 

Of other disease 
Alive— 

_ IS —• 30 
7 — 12 

7 — 64 
1—9 

1 — 50 

0 

1 — 14 3 

1 — 14 3 

^xth neoplasm_ 

Without neoplasm 

-2—3 
-33 — 00 

0 

3 — 27 

0 

1 — 50 

0 

5 — 71 4 


maxillaiy gland in ten, the sublingual gland in two and in 
accessoiy salivaiy glands in six patients 


even of the patients who had been tieated foi caicinoma 
0 the paiotid gland aie dead of the disease Anothei died 
stomach nine months piior to the teimination 
° ® Iive-yeai peiiod Thirty- patients aie alive and have 

I ited no et-idence of lecuiient or metastatic malignant 
isease foi fi\e yeais oi moie Six of these had had lecui- 
caicinoma but following additional tieatment 
^^iThei recuiience of the malignant piocess foi 
harl^^^ Jcais Twenty-foui of the 30 patients have ne\ei 
disease In two othei patients leciiiiences de- 
furtViP five-yeai peiiod and after 

di=:pp 5 :I -F c have been fiee of malignant 

at Hio css than fne yeais Five othei patients weie alive 

eithp, 1 the fue-yeai interval but piesented 

ei local recuiiences oi metastatic disease 
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of the disease, while only thiee aie alive without disease One 
patient died of uni elated disease 

Although carcinoma of the paiotid gland occuiied moie 
than five times as fiequently as that of the submaxiHai' 
gland, only 18 patients died of the disease, while 33 aie alive 
and clinically fiee of lecuiience oi metastases Seven of the 
60 patients in this gioup have died of uni elated disease and 
two aie alive with peisistent disease, one with local lecui- 
lence of the neoplasm and the othei with geneialized metas¬ 
tases 


TABLE in 


Cause of Death 


Dead of Othei Disease (No Reciii i ence) 


Intel \al 
V eais 


After OPeintl'in 
Aloiitlii m'.! 


Paiotid Gland 

Ceiebial thiombosis 9 

Acute mvocaidial infaiction 9 

Coionai> thiombosis 7 

Bionchopneumonia 6 

Cancel of stomach 4 

Papillaiy caicinoma of thjioid 3 

Congestive heait failuie 0 

Submaxillait Gland 

Coionaiv thiombosis 0 

Accessoit Salivaiy Glands 
Cii ihosis of livei 3 


9 

8 

1 

3 

3 
1 

4 


n 

21 

T 

10 

3 

10 

21 


5 


0 



Malignant tumois of abeiiant tissue oiigin aie geneia > 
consideied to caiiy a giavei piognosis than do those aiismS 
fiom noimally placed tissue Tumois of salivaiy gland 
which aie situated in the tongue, cheek, lip, palate oi fo|^’ 
of the mouth aie often lefeiied to as being of abeiiant sa i^ 
vaiy gland oiigin This is a misnomei, since these tumoi» 
do not aiise fiom abeiiant stiuctuies but fiom noima v 
situated accessoiy salivaiy glands which aie constant an 
atomical components of the mucous membiane of 
legions In seven patients in this senes a malignant neop a 
of salivaiy gland oiigin was located eithei in the hp, ciee , 
palate, tongue oi flooi of the mouth Five aie alive witiou^ 
evidence of peisistent disease, and two aie dead One o 
these died of the caicinoma and the othei died of ciiiiesi 
of the hvei 
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fiom a neoplasm of the upper hp Both of these lesponded 
satisfactoiily to suigical excision (see Table V) 


TEN-YEAR RESULTS 


Thiity patients in this sui\ev have had follow-up studies 
foi at least ten j^eais fiom the date of initial tieatment foi 
neoplastic disease at the Lahey Clinic The tumoi was located 
in the paiotid gland in 22 patients, the submaxillaiv gland in 
five, the sublingual glands in one and an accessoiv sahvaiy 
gland in two 


Of those patients who had been tieated foi caicinoma of 
the paiotid gland, 11 died of the disease and one of uni elated 
disease The lattei patient had had no lecuiience of the 
oiiginal piimaiy adenocaicinoma and had died of ceiebial 
thiombosis nine yeais and ten months aftei excision of the 
neoplasm Five patients who aie alive have had no lecui- 
lence of the neoplastic piocess dining this peiiod Recuiience 
ad developed in foui patients and all foui have been alive 
01 at least ten yeais but not fiee of disease dining the ten- 
leai peiiod One of these patients has since died of acute 
^jocaidial infaiction just thiee months short of ten yeais’ 
leedom fiom the disease The lemaining patient is alive 
u piesents local lecuiience of the caicinoma 


n 1 one of the five patients with caicinoma of the siib- 
mam lai-j gland had no lecuiience of the tunioi and was alive 
an c inically fiee of neoplastic disease ten yeais oi nioie aftei 
initial tieatment at the Lahey Clinic Another patient has 
ioais, but the tunioi had lecuiied which neces- 
lurthei tieatment and, thus, has not been fiee of mahg- 

of years The lemaimng thiee patients died 

I carcinoma of the submaxillaiy gland 

“‘'"■''"'a ot fte sublingual glands 

n ? "‘I"’'® a lecm- 

ence has neiei dei eloped in this case 

aie caicinoma of accessoiy sahvaiy glands 

coplasm Mhen oiigmallv tieated at the Lahev Clinic, and 
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^ patients tieated foi caicmoma of the sub- 

died of Jn ^ disease Anotbei patient 

leneo I thiombosis five months aftei a local lecui- 

n?flL 1 patients aie alive In bro 

) 7 io- f 1 ^ ^ oiiginal neoplastic disease had not lecmied din- 

mai 7 o-.^^ ive-yeai inteival, and in the othei two lecinient 
addifin^^^i developed but had been eiadicated bv 

fni ii, Both, of these patients have been alive 

moie an five yeais but have been fiee of the disease 
ess lan five yeais One patient was alive with disease 


TABLE v 


F neVeai Follow-Ui) Results Accoiding to Gland Involved 67 Cases 



Parotid 
Cases % 

SubmaMlIary Siibling'ual 
Cases % Cases <7. 

Accesson 
Salhin 
Cases d 

Dead— 

Of neoplasm 

Of othei disease 

Alive, no leeuiience 
Recun ence— 

11 — 23 

1 — 2 
24 — 49 

4 — 40 
1—10 

2 — 20 

1 — 50 

0 

1 — 50 

1 - 17 

1 — 17 

2 - 3S 

Alive without disease 





fi' e 1 eais aftei 
ti eatment 

6 — 12 

0 

0 

2 — 33 

AUve \\ ithout disease 

less tlian five i eai s 
Alne with neoplasm 

2—4 

5 — 10 

2 — 20 

1 — 10 

0 

0 

0 

0 


at the end of five yeais but has since died of piilnionan 
metastases 

One of two patients with caicmoma of the sublingual gland 
IS dead of the disease, while the othei patient is alive without 
evidence of neoplastic disease 

Of the SIX patients with caicmoma of the accessoiy saiivai' 
glands, one is dead of the disease, and anothei died of ciiihosis 
o le ivei Without fuithei evidence of malignant disease 
hoiii patients have been alive five yeais oi longei without 
malignant disease In two of these lecunent oi metastatic 
disease had nevei developed aftei then initial tieatment at 
the clinic In the othei tivo patients additional neoplastic 
disease had developed, one a local lecuiience and the othei 
metastases to the lymph nodes of the subma\ilJai 3 tnangle 
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fiom a neoplasm of the uppei lip Both of these lesponded 
satisfactoiily to suigical excision (see Table V) 


TEN-YEAR RESULTS 


Thiity patients in this suivej'- have had follow-up studies 
foi at least ten yeais fiom the date of initial tieatment foi 
neoplastic disease at the Lahej’’ Clinic The tumor was located 
m the paiotid gland in 22 patients, the submaxillaiy gland in 
five, the sublingual glands in one and an accessoiv salnaiy 
gland in two 


Of those patients who had been treated foi caicinoma of 
the paiotid gland, 11 died of the disease and one of uni elated 
disease The latter patient had had no lecuiience of the 
oiiginal piimaiy adenocaicinoma and had died of ceiebial 
thiombosis nine yeais and ten months aftei excision of the 
neoplasm Five patients who aie alive have had no lecur- 
lence of the neoplastic piocess dining this peiiod Becuiience 
ad developed in foui patients and all foui have been alive 
01 at least ten yeais but not fiee of disease dining the ten- 
yeai peiiod One of these patients has since died of acute 
^yocaidial infaiction just thiee months short of ten yeais’ 
leedom fiom the disease The lemaining patient is alive 
u piesents local lecurience of the caicinoma 


nly one of the five patients with caicinoma of the sub- 
maa laiy gland had no lecuiience of the tumoi and was alne 
an clinically fiee of neoplastic disease ten j eais oi moie aftei 
initial tieatment at the Lahey Clinic Anothei patient has 
een alive ten yeais, but the tumor had lecuiied which neces- 
tieatment and, thus, has not been fiee of mahg- 

of pa The lemammg thiee patients died 

aicinoma of the submaxillaiy gland. 

has caicinoma of the sublingual glands 

lence lL^°^ ^ ^eciii- 

lence lias nevei developed in this case 

aieTncClT^^ caicinoma of accessoiy salivaiy glands 

neoplasm m 1 gioup One of these had a recuiient 

Pasm vhen oiigmally tieated at the Lahey Clinic, and 
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this patient died of ceiebral mfaiction one week aftei ex¬ 
cision of the lesion This patient has been included among 
those who died of malignant disease in the ovei-all statistical 
lesults The othei patient had had metastases to the sub- 
maxillary tiiangle fiom an adenocaicmoma of the uppei lip 
and has had no fuithei lecurience foi moie than five yeais 
(see Table VI) 


TABLE VI 


Ten Yeai Follo'\\ Up Results Accoiding to Gland Involved 20 Cases 



Paiotid 
Cases % 

Subinavillai j 
Cases % 

Sublingual 
Cases % 

Accesson 
SlllMI' 
Cases ‘7 . 

Dead— 

Of neopldsm 11 — 50 0 

3 — GO 

0 

1 — 50 

Of othei disease 

1 — 4 5 

0 

0 

0 

Alive, no lecuirence 

5 — 227 

1 — 20 

1 —100 

0 

Recui I ence— 

Alive without disease 
ten yeais aftei 
ti eatment 

0 

0 

0 

0 

Alive v\ ithout disease 
less than ten v eai s 

4 — 181 

1 — 20 

0 

1 — 50 

Alive with neoplasm 

1 — 4 5 

0 

0 

0 


RECURRENCE 

Foity-six of the patients m this senes had had no 
ment bef oi e coming to the Lahey Clinic, while 34 patients ha 
leceived tieatment elsewheie and exhibited lecuiient caici- 
noma of sahvaiy gland oiigin In 34 of the 46 patients wio 
had had no pievious tieatment the neoplasm was located m 
the paiotid gland, six patients had a malignant tumoi of 
submaxillaiy gland, one a malignant tumoi of the subhngua 
gland and, in the i emaming five patients, the malignant neo 


plasm oiiginated in accessoiv sahvaiy gland tissue 


The 34 


lecuiieiit tumoi s involved the paiotid gland in 26 cases, 


the 

submaxillaiy gland in five, the sublingual gland in one and the 
accessoiy sahvaiy glands in two patients (see Table VII) 

A lecuiience of the caicnionia, eithei local oi metastatic ^o 
the legional lymph nodes, developed in 17 (appioximateh 
pel cent) of the 46 patients who leceived then initial tiea 
ment at this clinic—in the paiotid gland in 11 cases, m 
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subniaxillaiy gland an foui, and in accessoiy salivarv glands 
in two In contrast, fuither lecuiient disease developed in 
20 (appioximately 59 per cent) of tlie 34 patients who weie 
fust tieated at the Lahey Clinic for lecuiient caicmonia of 
the salnaiy glands The additional lecuiient neoplastic dis¬ 
ease was situated in the parotid gland in 17 patients, the sub- 
maxillaiy gland in two and the sublingual gland in the le- 
maining patient (see Table ITII) 

TABLE 

_ Status of M alignant Neoplasm at Initi al Examination _ 

Neoplasm 

Oland _ Priniam Kei-urrent 

Parotid ____ 

Submasillari _ 

Sublingual _ 

Accessory salitarj 

Total _ 



TABLE VIII 


Patients E:^hibiting Recuirence Aftei Tieatment at Lahe^ Clinic. 


Gland 

Parotid __ 

Submaxiliarj 
Sublingual 
Accessory saliyarr 


Neoplasm 

Primary Recurrent 

Cases Per Cent Cases Per Cent 

_ 11 32 17 65 

_ 4 67 2 40 

__ 0 1 100 
2 40 0 



hese 37 patients in whom lecunent caicinoma developed 
Piesented a total of 55 leciuiences Foi-tj'-tivo of these oc- 
curied in the paiotid gland, but only 15 (27 pei cent) occuiied 
iR ose patients whose initial tieatment was for piimaiw 
^icinoma as compaied to 27 (49 pei cent) which developed 
R pa tents whose oiigmal treatment was foi lecuiient dis- 
ease n thiee of the patients who had been tieated initially 
01 piimaii carcinoma moie than one lecuiience developed. 
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this patient died of ceiebial infaiction one week aftei ev 
cision of the lesion This patient has been included among 
those who died of malignant disease in the ovei-all statistical 
lesults The othei patient had had metastases to the sub 
maxillaiy tiiangle fiom an adenocaicmoma of the uppei lip 
and has had no fuithei leciuience foi moie than five yeais 
(see Table VI) 


TABLE VI 


Ten Yeai Follo^\ Up Results Accoidmg to Gland Involved 20 Cases 



Parotid 
Cases % 

Subniaxillai \ 
Cases % 

Subliiiffiial 
Cases % 

Accesiorv 
"lalivvrv 
Ca'^es *4 

Dead— 

Of neoplasm 

11 50 0 

3 — GO 

0 

1 — 50 

Of othei disease 

1 — 4 5 

0 

0 

0 

Alive, no lecuiience 

5 — 227 

1 — 20 

1 —100 

0 

Recuiience— 

Alive without disease 
ten yeais aftei 
ti eatment 

0 

0 

0 

0 

Alive without disease 
less than ten veais 

4 — 18 1 

1 — 20 

0 

1 — oO 

Alive with neoplasm 

1 — 45 

0 

0 

0 


RECURRENCE 

Foity-six of the patients in this senes had had no tieat- 
ment befoie coming to the Lahey Clinic, while 34 patients had 
leceived tieatment elsewheie and exhibited lecuiient caici- 
noma of salivaiy gland oiigin In 34 of the 46 patients who 
had had no pievious tieatment the neoplasm was located m 
the paiotid gland, six patients had a malignant tumoi of the 
submaxillaiy gland, one a malignant tumoi of the sublingual 
gland and, in the lemaining five patients, the malignant neo¬ 
plasm oiiginated in accessoiy salivaiy gland tissue The ol 
lecuiient tumoi s involved the paiotid gland in 26 cases, the 
submaxillaiy gland in five, the sublingual gland in one and the 
accessoiy salivaiy glands in two patients (see Table VII) 

A lecuiience of the caicinoma, eithei local oi metastatic ^to 
the legional lymph nodes, developed in 17 (appioximatelj 3/ 
pel cent) of the 46 patients who leceived then initial tieat¬ 
ment at this clinic—in the paiotid gland in 11 cases, m the 
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submaxillaiy gland m foui, and in accessoiy saluaiy glands 
m tvo In contiast, fuithei lecmient disease de^ eloped in 
20 (appioximately 59 per cent) of the 34 patients who weie 
fust tieated at the Lahey Clinic foi leciuient caicinoma of 
the sahvaiy glands The additional lecuiient neoplastic dis¬ 
ease was situated in the paiotid gland in 17 patients, the sub- 
maxillaiy gland in tivo and the sublingual gland in the le- 
maining patient (see Table Ylll) 


TABLE VII 


^tatusof^ahgnant Neoplasm at Initial Examination 


Gland 

Xecplnsm 

Pnmar^ Recui rent 

Parotid _ _ 

Submaxillarj 

Sublingual 

Accessorv sain an 

34 

6 

_ 1 

5 

26 

5 

1 

2 

Total 

46 

34 


SO 



TABLE VllI 


Patients Exhibiting Recurrence Aftei Tieatment at Lahe\ Clinic 


Gland 

Parotid 

Subinaxillai\ 

Sublingual 

^ccessor^ sain an 


Xeoplasm 

Primarv Recurrent 

Cases Per Cent Cases Per Cent 


11 

32 

17 

65 

4 

67 

2 

40 

0 


1 

100 

2 

40 

0 



Total 


_17 


20 


37 


patients in xthom lecuiient caicinoma developed 
S^efin iR ^ ^ ” lecuiiences Foity-tivo of these oc- 

m thlp gland, but only 15 (27 pei cent) occuiied 

caicinoma^ whose initial tieatment was for piimaiy 

in natiPnt to 27 (49 pei cent) xihich developed 

easf tieatment was foi lecuiient dis- 

foi Diimpi patients x\ho had been tieated initially 

y carcinoma moie than one lecuiience developed. 
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this patient died of ceiebial mfaiction one week aftei ex¬ 
cision of the lesion This patient has been included among 
those who died of malignant disease in the ovei-all statistical 
lesults The othei patient had had metastases to the sub 
maxillary tiiangle fiom an adenocaicinoma of the uppei lip 
and has had no fuithei lecuiience foi moie than five yeais 
(see Table VI) 


TABLE VI 


Ten Yeai Follow Up Results Accoiding to Gland Involved 20 Cases 



Parotid 
Cases % 

SubmaMllai \ 
Cases % 

Sublingual 
Cases % 

Acces‘?or\ 

Sali'Tn 

Dead— 

Of neoplasm 

11 — 50 0 

3 — GO 

0 

1 — 30 

Of othei disease 

1 — 45 

0 

0 

0 

Alive, no lecuiience 
Recunence— 

Alive without disease 
ten jeais aftei 
tieatment 

5 — 227 

1 — 20 

1 —100 

0 

0 

0 

0 

0 

Alive v\ itliout disease 
less than ten veais 

4 — 181 

1 — 20 

0 

1 — oO 

Alive with neoplasm 

1 — 4 5 

0 

0 

0 


RECURRENCE 


Foity-six of the patients in this senes had had no tieat- 
ment befoie coming to the Lahey Clinic, while 34 patients had 
leceived tieatment elsewheie and exhibited lecuiient caici- 
noma of sahvaiy gland oiigin In 34 of the 46 patients who 
had had no pievious tieatment the neoplasm was located m 
the paiotid gland, six patients had a malignant tumoi of the 
snbmaxillaiy gland, one a malignant tumoi of the sublingual 
gland and, in the lemaining five patients, the malignant neo¬ 
plasm oiiginated in accessoiy sahvaiy gland tissue The ol 
lecuiient tumoi s involved the paiotid gland in 26 cases, the 
submaxillaiy gland in five, the sublingual gland in one and tiie 
accessoiy sahvaiy glands in two patients (see Table VII) 


A lecuiience of the caicinoma, eithei local oi metastatic ^o 
the legional lymph nodes, developed in 17 (appioximateh >< 
pel cent) of the 46 patients who leceived then initial tieat¬ 
ment at this clinic—in the paiotid gland in 11 cases, m tiie 
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submaxillaiy gland in foui, and in accessoiy salivaiy glands 
in tiro In contiast, fuitliei lecuiient disease developed in 
20 (appioximately 59 pei cent) of the 34 patients who weie 
fust tieated at the Lahey Clinic foi lecuiient caicinonia of 
the salivaiy glands The additional lecuiient neoplastic dis¬ 
ease was situated in the paiotid gland m 17 patients, the siib- 
maxillaiy gland in two and the sublingual gland in the le- 
maining patient (see Table VIII) 


TABLE VII 

Status of Malignant Neoplasm at Initial Evamination 


Gland 


Neoplasm 

Primar\ Recui rent 

Parotid _ 

_ 34 

26 

Submasillax \ 

_ _ G 

5 

Sublingual 

Accessorj saluan _ 

1 

5 

1 

2 

Total 

46 

34 



SO 



TABLE VIII 




Patients Exhibiting Recui 

rence Aftei Tieatment at 

Label 

Clinic 



Neoplasm 


Glaud 

Primarv 

Recurrent 

Cases 

Per Cent 

Cases Per Cent 

Parotid 

Submaxillarv ~ 

11 

32 

fi 7 

17 

2 

65 

40 

Sublingual 

0 

o 


100 

^ccessor^ salitart 

40 

0 

Total „ _ 

17 


20 


----- 


37 




These 37 patients in whom lecuiient caicinoma developed 
Piesented a total of 55 lecuiiences Forty-two of these oc- 
ciiiied in the paiotid gland, but only 15 (27 per cent) occuiied 
® ose patients whose initial tieatment was foi piimaiy 
caicinoma as compaied to 27 (49 pei cent) which developed 
pa lents whose oiiginal tieatment was foi lecuiient dis¬ 
use n thiee of the patients who had been tieated initially 
1 piimai’j caicinoma moie than one lecuiience developed. 
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while foul of those patients who had leceived tieatment foi 
leciuient disease exhibited nioie than one additional lecm- 
lence A total of ten lecuiiences developed in those patients 
tieated foi caicinoma of the submaxillaiy gland and, in con- 
tiadistinction to the paiotid gland, eight (80 pei cent) of 
these occuiied in patients tieated initially foi piimaiv caici¬ 
noma while only two (20 pei cent) developed in patients 
whose oiiginal tieatment was foi leciuient malignant disease 
An additional lecuiience developed on one occasion in a pa¬ 
tient who had leceived tieatment foi a lecniient caiciiionia 
of the sublingual gland and a lecuiience developed in each of 
two patients tieated foi caicinoma of the accessoiy sahvaiv 
glands (see Table IX) 


TABLE IX 

Total Numbei of Recmrences Aftei Tieatment at Lahe^_Clin^ 


Gland _ 

Paiotid 
Subma\illai> 
Sublingual 
Accessoij' salivai} 

Total 


Only 15 of these 37 patients in whom lecuiieiice of 
neoplastic piocess developed aftei then fust tieatment at >6 

Lahey Clinic aie alive in spite of additional theiapy foi 
lecuiience Thiiteen aie alive and fiee of malignant disease 
while the othei two aie alive but exhibit eithei local lecuiicn 
oi metastatic malignant disease Twenty-two of the 3 
tieiits aie dead, two of uni elated disease and 20 of the ma i 
nant tumor (see Table X) 


Prlmni 




15 

8 

0 

2 


27 

2 

1 

0 


MBTASTASES 

Metastases oi extension of the malignant piocess to 
tuies othei than the legional lymph nodes occuiied m 
patients (26 3 per cent) m this senes and only m those P‘ 
tieiits with caicinoma of the paiotid or submaxillaiy 
No appal ent lelationship of a significant degiee appeal e 
exist between a pathological diagnosis and the incidence 
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metastatic disease pei centagewise, howevei, thei e was a defi¬ 
nite lelationsliip between the incidence with which metastases 
occuiied and whethei oi not the neoplasm had lecuiied local¬ 
ly Only thiee of the patients in whom distant metastases 
developed had not had a local lecuiience of the neoplastic 
disease, and in one of these the oiiginal neoplasm had not 
lesolved as a lesult of the theiapy employed 

TABLE X 

Status of 37 Patients Tieated for Recurience of Neoplasm Following 


Initial Treatment at Lahev Clinic 



Cases 

Per Cent 

Ali\ e— 

ithout further recurrence _ „ 

Id 

35 1 

\\ ith persistent or metastatic neoplasm 
Dead— 

2 

5 4 

Of neoplasm 

20 

541 

Of other disease 

2 

54 


TABLE XI 


Metastases oi E\tension to Structures Other Than Regional Lvmph Nodes 


Gland _ 

Parotid 
Submaxillan 
Sublingual 
Accessor\ salnar\ 


Neoplasm 

Primar\ Recurrent 

Cases Per Cent Cases Per Cent 


S 24 7 27 

2 33 4 SO 

0 0 

0 0 


Total 



11 


15 patients (25 pei cent) with caicinoma of the paiotid 
t Y'hom distant metastases occuiied, eight had had no 

malignant disease piior to that instituted 
ti t h Thu teen of the 15 pa- 

nati f lecuiience of then disease, while two 

thp tieatment befoie that instituted at 

of tVi ^ ^^™ic had not developed lecuiient disease In one 

the not developed at any time befoie 

Piimni disease was discoveied, in the othei patient the 

nient nevei lesponded satisfactoiily to tieat- 

istant metastatic disease developed in six (54 5 pei 
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cent) of 11 patients with caicinoma of the submaxillaiy gland, 
and only one of these patients had not had a local lecuiience 
of the malignant tumor The malignant tumoi m one patient 
was lecunent when the patient was fust seen, and tieatment 
of this lesion pioved unsuccessful 

Pulmonaiy metastases occuiied most commonly in tins 
senes, theie being nine instances of metastases to the lungs 
Metastatic disease involving bone was next in fiequency with 
six such metastatic lesions Metastases oi diiect extension to 
the biain occuiied on three occasions and to the scalp and livei 
in one instance each The case of metastasis to the livei is 
of paiticulai interest as it occuiied 16 yeais aftei excision 


TABLE XII 
Location of Metastases 


Lungs 

Bone 

Ribs 

Pelvis 


Skull \ 

Spine ^ 1 

Scalp ~ j 

Livei 3 

Biaiii - ;; 

Geneialized __—= 


of a lecuiient caicinoma of the submaxillaiy gland, 
fuithei local lecuiience Five patients exhibited geneia ize 
metastatic disease (see Table XII) 

SUMMARY AND CONCLUSIONS 

Eighty patients have been tieated at the Lahey Clinic for 
caicinoma of sahvaiy gland ongm duiing the 15 -yeai pei 
fiom Januaiy 1, 1942, thiough Decembei 31, 1956 
infoimation legaiding the patient’s status in 1959 has 
obtained in eveiy instance and has been con elated inso ai « 
possible with the day and month of the yeai the patien 
leceived definitive tieatment at the Lahey Clinic 
eveiy patient who is now alive has had follow-up studies 
thiee yeais oi longei 
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Foity-foui patients, two of -whom exhibited eithei peisist- 
ent 01 metastatic disease, weie alive at the time this follow-up 
sui\ey was completed—a survival late of 55 pei cent Thirty- 
six patients weie dead, 27 of the malignant neoplastic disease 
foi which they had been tieated and the lemaining nine pa¬ 
tients of othei disease, without evidence of lecuirent oi 
metastatic disease 


On the basis of this suivey, caicinoma of the submaxillai 5 ' 
gland must be consideied to have much gi eater lethal potenti¬ 
ality than caicinoma of the paiotid gland Sixty-foui pei 
cent of those patients ivith caicinoma of the siibmaxillaiy 
gland died of the neoplastic piocess as compaied to 30 pei 
cent of the patients with caicinoma of the paiotid gland In 
addition, the incidence of distant metastases was higher in cai¬ 
cinoma of the submaxillaiy gland than caicinoma of the 
paiotid gland Distant metastatic disease ultimately devel¬ 
oped in SIX of the 11 patients (54 5 pei cent) with caicinoma 
of the submaxillaiy gland, as compaied to 15 (25 pei cent) of 
e 60 patients with caicinoma of the paiotid gland who ex- 
1 ited such metastases The mci eased incidence of distant 
metastases with caicinoma of the submaxillaiy gland ap- 
paiently was not i elated to the tj’pe of neoplasm diagnosed in 
IS senes since theie was no significant diffeience in this in- 
ci ence among the vaiious tumoi classifications Rathei, the 
inci ence of metastases appealed to be ielated to the incidence 
lecuiient disease since the peicentage of lecuirent disease 
was gieatei with caicinoma of the submaxillaiy gland than 
I'l caicinoma of the paiotid gland 


am ^ ^^^^Snant neoplasm lecurred much moie fiequently 
ong those patients whose initial tieatment at the Lahey 
lecunent caicinoma Fuithei lecuiience de- 
these patients as compaied with a 
fni pel cent for the patients initially treated 

iimaij caicinoma of the salivaiy glands 


del eloped in 11 of 34 patients who leceived 
as arifiif Primaiy caicinoma of the parotid gland, where- 
vho h lecuiient disease developed in 17 of 26 patients 

a lecuiient caicinoma of the paiotid gland when fust 
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treated at the Lahey Clinic Only three of the 11 patients 
who had lecurrent disease after treatment of then piimaiy 
carcinoma are alive and free of disease at this time—a salvage 
rate of 27 per cent Six of the 17 patients in rvhom additional 
recurlence developed after treatment for then original re¬ 
current neoplastic disease are alive and free of disease at tins 
time a salvage rate of 35 per cent 

Recur rent disease developed in four of the six patients vlio 
were treated for primary carcinoma of the submaxillaiy gland 
Only one patient is now alive and free of disease Fiutliei 
recurrent disease developed in two of five patients who le- 
ceived treatment for recurrent carcinoma of the submaMllan 
gland when fust seen at the Lahey Clinic Only one of these 
patients is alive without disease at this time Thus only tvo 
of the SIX patients treated for recurrent malignant disease of 
the submaxillaiy gland are now alive and free of disease 
One patient who was treated for a recurrent carcinoma of the 
sublingual gland had further recurrence and is now dead of 
malignant disease Two other patients who were treated foi 
primary carcinoma of the accessory salivary glands and m 
whom the neoplasm recur red are now alive and free of dis¬ 
ease 

Thus, of the 37 patients who had recuiient malignant dis 
ease following then original treatment for carcinoma of 
salivary gland origin during the 15-yeai period from Januau 
1, 1942, through December 31, 1956, only 13 patients are iiov 
alive and free of the malignant process—a survival rate of 
35 per cent 

Since all but nine of the carcinomas in this senes weie 
situated in the parotid or submaxillaiy glands, it would seem 
that the survival rate should be higher than that obtained m 
this senes Tumors located in these situations are lecogniz* 
able as such early in their course and are readily accessible to 
adequate therapy, thus, it would seem that the survival late 
of 57 5 per cent for pr imai y cai cinomas of these glands ob¬ 
tained in this senes could be increased if adequate tieatmeiit 
were instituted early in the course of the disease 
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Cancel of the tonsil accounts for 1 5 to 3 pei cent of all 
cancels of the body This figuie, howevei, does not indicate 
the magnitude oi importance of the pioblem foi the otolaijm- 
gologist whose patients lepiesent a selected population haiing 
sjTnptoms in the tonsillai region Theie aie two parts to the 
clinical problem of cancer of the tonsil fust is the diagnosis 
of the eailjr oi occult lesion Because the aiea is relatively 
insensitive, early sinuptoms of cancer of the tonsil are vague 
and indefinite Soreness oi a sticking sensation on one side 
of the throat, otalgia oi fullness in the upper neck may be the 
fust indication of a new giorrth YTien these sjTnptoms oc¬ 
cur m a male past 50 years of age, they are of particular sig¬ 
nificance because of the higher incidence of cancel of the 
tonsil in this group Slight changes in the appearance of the 
onsil, redness about a ciypt, or a thickened area which bleeds 
easilj should be i egai ded with suspicion and biopsj’ specimens 
n 'en Lesions diagnosed at this early stage are curable in 
a high percentage of cases 


re second part of the pioblem of cancer of the tonsil is 
e extensive lesion which presents no difficulty in diagnosis 
u is a challenge in management This is a lesponsibilirt 
s are by the otolaijmgologist and ladiation therapist Tieat- 
o/f] based on an accuiate estimate of the extent 

re disease which can be best accomplished by staging the 
report covers oui experience in attempting to 
^ ^ senes of 30 cases of cancer of the tonsil 
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tieated at the Lahey Clinic Only thiee of the 11 patients 
who had lecuiient disease aftei tieatment of then piimaiv 
caicinoma aie alive and fiee of disease at this time—a salvage 
late of 27 pei cent Six of the 17 patients in whom additional 
leciiiience developed aftei tieatment foi then oiiginal le 
cm lent neoplastic disease aie alive and fiee of disease at this 
time—a salvage late of 35 pei cent 

Recuiient disease developed in foui of the six patients who 
weie tieated foi piimaiy caicinoma of the submaxillaiy gland 
Only one patient is now alive and fiee of disease Fuithei 
lecuirent disease developed in two of five patients who le- 
ceived tieatment foi lecuiient caicinoma of the submaxillaiw 
gland when fust seen at the Lahey Clinic Only one of these 
patients is alive without disease at this time Thus only tvo 
of the SIX patients tieated foi lecuiient malignant disease o 
the submaxillaiy gland aie now alive and fiee of disease 
One patient who was tieated foi a lecuiient caicinoma of 
sublingual gland had fuithei lecuiience and is noiv dead o 
malignant disease Two othei patients who weie tieated 
piimaiy caicinoma of the accessoiy salivaiy glands 
whom the neoplasm lecuiied aie now alive and fiee of cis 
ease 

Thus, of the 37 patients who had lecuiient malignant dis 
ease following their oiiginal tieatment foi caicinoma o 
sahvaiy gland oiigin duiing the 15-yeai peiiod fiom Janiiai 
1, 1942, thiough Decembei 31, 1956, only 13 patients aie noN^ 
alive and fiee of the malignant piocess—a suivival la e o 
35 pel cent 

Since all but nine of the carcinomas in this senes weie 
situated in the paiotid oi submaxillaiy glands, it would seen 
that the suivival late should be highei than that obtaine 
this senes Tumois located in these situations aie lecogni^^ 
able as such early in then couise and aie leadily accessi i e 
adequate theiapy, thus, it would seem that the suiviva i^^^ 
of 57 5 pel cent foi piimaiy caicinomas of these glancs o^^^ 
tamed in this senes could be inci eased if adequate tiea me 
weie instituted eailv in the couise of the disease 
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Cancel of the tonsil accounts foi 1 5 to 3 pei cent of all 
cancels of the bodj^' This figine, howevei, does not indicate 
the magnitude oi impoitance of the problem for the otolaijm- 
gologist whose patients lepiesent a selected population having 
sj’mptoms in the tonsillai legion Theie aie two paits to the 
clinical pioblem of cancel of the tonsil fust is the diagnosis 
of the eaily oi occult lesion Because the aiea is lelativelv 
insensitive, eaily svmptoms of cancel of the tonsil aie vague 
and indefinite Soieness oi a sticking sensation on one side 
of the thioat, otalgia oi fullness in the uppei neck may be the 
fust indication of a new giondh When these symptoms oc- 
cui in a male past 50 yeais of age, they aie of paiticulai sig¬ 
nificance because of the highei incidence of cancel of the 
onsil in this gioup Slight changes in the appeal ance of the 
onsil, ledness about a ciypt, oi a thickened area which bleeds 
easily should be legaided ivith suspicion and biopsy specimens 
a ‘en Lesions diagnosed at this eailj- stage aie cm able in 
a high peicentage of cases 


le second pait of the pioblem of cancel of the tonsil is 
e extensive lesion which piesents no difficulty in diagnosis 
sh management This is a iesponsibilitv 

aie bj the otolaiyngologist and ladiation theiapist Tieat- 
o/tl ^ based on an accuiate estimate of the extent 

|.y di^ase which can be best accomplished by staging the 
leport coveis oui expel lence in attempting to 
■ ^ senes of 30 cases of cancel of the tonsil 
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tieated at the Lahey Clinic Only thiee of the 11 patients 
who had lecuiient disease aftei tieatment of then piinian 
caicinoma aie alive and fiee of disease at this time—a salvage 
late of 27 pei cent Six of the 17 patients in whom additional 
lecuiience developed aftei tieatment foi then oiigmal le- 
cuiient neoplastic disease aie alive and fiee of disease at this 
time—a salvage late of 35 pei cent 


Recuiient disease developed in foui of the six patients who 
weie tieated foi piimaiy caicinoma of the submaxillaiy gland 
Only one patient is now alive and fiee of disease Fuithei 
lecuiient disease developed in two of five patients who le- 
ceived tieatment foi lecuiient caicinoma of the submaxillaiv 
gland when fust seen at the Lahey Clinic Only one of tliese 
patients is alive without disease at this time Thus only two 
of the six patients tieated for recuiient malignant disease of 
the submaxillaiy gland aie now alive and fiee of disease 
One patient who was tieated foi a lecuiient caicinoma of the 
sublingual gland had fuithei recuirence and is now dead of 
malignant disease Two othei patients who weie tieated foi 
piimaiy caicinoma of the accessoiy salivaiy glands and m 
whom the neoplasm lecuiied aie now alive and fiee of dis¬ 
ease 


Thus, of the 37 patients who had lecuiient malignant dis¬ 
ease following their oiigmal tieatment for caicinoma o 
salivaiy gland oiigin duiing the 15-yeai peiiod fiom Januai' 
1, 1942, thiough Decembei 31, 1956, only 13 patients aie noM 
alive and fiee of the malignant piocess—a suivival late o 
35 pel cent 

Since all but nine of the caicinomas in this senes v,eie 
situated in the paiotid oi submaxillaiy glands, it %vould seem 
that the suivival late should be highei than that obtained m 
this senes Tumois located in these situations aie lecogniz^ 
able as such early in then couise and aie leadily accessible o 
adequate theiapy, thus, it would seem that the suivival raj 
of 57 5 pel cent foi pnmaiy caicinomas of these glands oi 
tamed in this senes could be inci eased if adequate tieatm 
weie instituted eaily in the couise of the disease 



CARCINOMA OF THE TONSIL '■ 


John F Daly M D ,j 
and 

IMilton Friedman, M D ,r 
NewYoik, N Y 


Cancel of the tonsil accounts foi 1 5 to 3 pei cent of all 
cancels of the body. This figiue, howevei, does not indicate 
the magnitude or unpoitance of the pioblem foi the otolaiMi- 
gologist ivhose patients lepiesent a selected population having 
sjTiiptoms in the tonsillai legion Theie aie tvo paits to the 
clinical pioblem of cancel of the tonsil fust is the diagnosis 
of the eaily oi occult lesion Because the aiea is lelatively 
insensitive, eaily sjTnptoms of cancel of the tonsil aie vague 
and indefinite Soieness oi a sticking sensation on one side 
of the thioat, otalgia oi fullness in the upper neck may be the 
fust indication of a new giowth YTien these sjTiiptoms oc- 
cui in a male past 50 yeais of age, they aie of paiticular sig¬ 
nificance because of the highei incidence of cancel of the 
tonsil in this gioup Slight changes in the appeal ance of the 
tonsil, ledness about a ciypt, oi a thickened area which bleeds 
easily should be i egai ded with suspicion and biopsy specimens 
taken Lesions diagnosed at this eaily stage aie cuiable in 
^ high peicentage of cases 


®®^ond part of the pioblem of cancer of the tonsil is 
e extensive lesion which piesents no difficulty* in diagnosis 
nt IS a challenge in management This is a lesponsibility 
s aied by the otolaijmgologist and ladiation theiapist Tieat- 
inent should be based on an accuiate estimate of the extent 
® le disease vhicli can be best accomplished by staging the 
umor Tins leport coveis oui expeiience in attempting to 
s age a seiies of 30 cases of cancer of the tonsil 
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tieated at the Lahey Clmic Only thiee of the 11 patients 
who had leciurent disease aftei tieatment of then puman 
caicinoma aie alive and fiee of disease at this time—a salvage 
late of 27 pei cent Six of the 17 patients in whom additional 
leciuience developed aftei treatment foi then oiiginal le- 
cuiient neoplastic disease aie alive and fiee of disease at this 
time—a salvage late of 35 pei cent 

Recuiient disease developed in foui of the six patients who 
weie tieated foi primaly caicinoma of the submaxillaiy gland 
Only one patient is now alive and fiee of disease Fuithei 
lecuirent disease developed in two of five patients who le- 
ceived tieatment foi lecuiient caicinoma of the submaxillaiy 
gland when fust seen at the Lahey Clinic Only one of these 
patients is alive without disease at this time Thus only two 
of the six patients tieated for recuiient malignant disease of 
the submaxillaiy gland aie now alive and fiee of disease 
One patient who was treated foi a recuiient caicinoma of the 
sublingual gland had fuithei lecuirence and is now dead of 
malignant disease Two othei patients who weie tieated foi 
piimaiy caicinoma of the accessoiy sahvaiy glands and m 
whom the neoplasm lecuiied are now alive and fiee of dis¬ 
ease 

Thus, of the 37 patients who had recuiient malignant dis¬ 
ease following their oiiginal tieatment for caicinoma of 
sahvaiy gland oiigm duiing the 15-year peiiod fiom Januan 
1, 1942, thiough Decembei 31, 1956, only 13 patients aie now 
alive and fiee of the malignant piocess—a suivival late of 
35 pel cent 

Since all but nine of the caicinomas in this senes weie 
situated in the paiotid oi submaxillaiy glands, it would seem 
that the suivival late should be highei than that obtained m 
this senes Tumois located in these situations aie lecogniz- 
able as such early in then course and aie leadily accessible to 
adequate theiapy, thus, it would seem that the suivival late 
of 57 5 per cent foi piimaiy caicinomas of these glands ob¬ 
tained in this senes could be incieased if adequate tieatment 
weie instituted eaily in the couise of the disease 
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Cancer of the tonsil accounts for 1 5 to 3 per cent of all 
cancels of the bodv This figxiie, howevei, does not indicate 
the magnitude or unpoitance of the pioblem foi the otolaijm- 
gologist whose patients lepiesent a selected population having 
sjTnptoms in the tonsillar region Theie aie tivo paits to the 
clinical pioblem of cancel of the tonsil first is the diagnosis 
of the eaily oi occult lesion Because the aiea is lelativelv 
msensitiie, eaily sjTnptoms of cancer of the tonsil aie vague 
and indefinite Soieness oi a sticking sensation on one side 
of the thioat, otalgia oi fullness in the uppei neck may be the 
fust indication of a new giowth \\Tien these sjnnptoms oc- 
cui in a male past 50 yeais of age, they are of paiticulai sig¬ 
nificance because of the highei incidence of cancel of the 
tonsil in this gioup Slight changes in the appeal ance of the 
onsil, ledness about a crj*pt, oi a thickened area winch bleeds 
^sih should be legaided with suspicion and biopsy specimens 
^^aions diagnosed at this eaily stage aie cuiable in 
a high peicentage of cases 


th ®®oond part of the pioblem of cancer of the tonsil is 
e extensive lesion which piesents no difficultj- in diagnosis 
a IS a challenge in management This is a i esponsibilirt 
m otolaiyngologist and ladiation theiapist Treat- 

Qfth based on an accuiate estimate of the extent 

^ e disease which can be best accomplished by staging the 
mor This leport coveis oui experience in attempting to 
go a series of 30 cases of cancer of the tonsil 
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ANATOMY 

The anatomy of the tonsillai legion is famihai to eveij 
otolaiyngologist The tonsillai bed was his ciadle and on its 
pillais he cut his fust surgical teeth The glosso-palatine 
fold, the phaiyngo-palatine fold, bettei known to us as the 
anteiioi and posteiior pillais, the upper and lowei poles an 
the supeiioi constiictoi muscle of the phaiynx, aie its boiin - 
aiies This is the anatomical bed foi the tonsil, howevei, 
cancel does not lespect piecise anatomical boundaiies, i 
spieads to the adjacent stiuctures wheie it may giow in bu , 
at times even laigei than at the site of oiigm In some 
lesions it may be difficult oi impossible to deteimine whe lei 
the tumoi staited in the tonsil and spiead to the an eiioi 
pillai, tongue oi palate, oi whethei it had its oiigm in one o 
these sites and latei involved the tonsil, howevei, in nio^^ 
instances the site of origin can be deteimined Tie in^ 
poitance of classifying tumoi s accoidmg to site of 
based on the obseivation that tumoi s aiising m di ei 
sites appeal to be biologically diffeient, they behave 
feiently and lespond to theiapy diffeiently Cancel o 
tonsil IS biologically different fiom cancer aiising m 
teiioi pillai, and each should be consideied as a 
clinical entity The foimei tends to be moie 'gjt 

the lattei is moie ladio-iesistant The 30 cases m this le 
aie all cancels which aiose pi'imaiilj'^ in the tonsil 

The tonsil has a iich blood supply and a well 
Ij^mphatic diainage, this, plus the constant 
of the aiea piovides conditions conducive to eaily gO 

Undoubtedly, these factois account in pait, foi the 
pel cent of clinically palpable nodes nhen the patien is 
seen 


PATHOLOGY 

Tumois aiise eithei fiom the epithelium coveimg the ton^^ 
01 fiom the lymphatic tissue Consistent with many ^ 
senes, 80 pei cent of the 30 tumois aie of ^p)io- 

Tniee otheis weie lymphoepithehoma and thiee weie 
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saiconia We have accepted the method of leporting' which 
gioups lymphoepithehoma with lymphosaicoma 

STAGING OF CANCER OF THE TONSIL 

The iiecessit 3 ’’ foi staging in the clinical studj* of cancel 
has had widespiead acceptance thioughout the medical woild, 
and its impoitance is indicated bj" the number of national and 
international committees that aie woiking towaid foiming 
acceptable ciiteiia foi staging Behind this movement is the 
basic conviction that lepoits of cuie late for anj’’ foim of 


TABLE I 


Carcinoma of the Tonsillar Area 

-rates reported in literatuie showing spiead of cure rates 


\uthor 

1 Benen_ 

2 Cade and Ledlie 

3 Coutard 

4 Duff! 

5 ^nu\er and Bataini 
b Jaco\ 

I Martin and 

Sugarbaker 
S Pai shall and 
Stenstrom 
9 Paterson 

10 Scanlon et al 

11 Sheline et al 

12 Teloh __ 

13 ^ alker and Schulz 

II wood and Aird 


No of Percent Sur\i\ed 
Period _Cases_Fi\ e Tears 


1925 1945 

107 

16 2 

- 1939 

82 

21 

19201926 

33 

18 

1921-1928 

49 

20 

1919 1954 

534 

IS 

1930 1958 

65 

32 

1930 1935 

107 

IS 

1926 1950 

72 

21 

1940 1944 

52 

12 

1958 

46 

43 

19311950 

56 

19 

1952 

142 

5 

1936 1945 

39 

15 

1934 1945 

SO 

29 


theiapy aie not meaningful unless the stage of the lesion has 
been consideied 


staging aie many It would avoid wide- 
wliioB m lepoited cuie lates of cancel of the tonsil 

eaiIw diffeience m distiibution of 

senes ®_i^tely advanced and advanced lesions in each 
cornua 11 I) 7 it pi Glides a moie accuiate basis foi 

possible^^ lesults fiom diffeient institutions, it makes it 
moie expeiience of many clinics, fiiithei- 

make'a TV. staging disciplines the clinician to 

moi e thoi ough m\ estigation of each lesion The fi uit 
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Evoph^ tic and bulky type 



of such effoits IS a moie sound clinical judgment with lespect 
to tieatment and piognosis 

DESCRIPTION OF STAGING OF THE PRIMARY TUMOR 

We have undei taken to stage cancel of the tonsil using tlw 
system pioposed by the International Union Against Cancel, 
which IS geneially lefeiied to as the T N M system 

T1 Confined to the tonsillai bed and less than 3 cm cbam 
etei (see Fig 1) 
a Exophvtic, bulky 
b Ulceiative oi gianulai, flat 
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« 2-a T2 Minimal e\.tension to adjacent structures approvimatelv 

diameter Exoph\tic bulky tumor with predominant extension 
to mpophar^nx 



paTafe Vmi bulk\ tumor with predominant extension to 

ajju louara the nasopha^^nx 


T2 Minimal extension to adjacent stiuctuies appioxi- 
mately 3 to 5 cm diametei (see Fig 2) 

Exophj-tic, bulky with extension to hypophaijnx 

^ ^'"°Ph\'tic, bulkj- with extension to palate and toward 
the nasophaivnx 

Ellens extension into the glossotonsillai 

tflceiatue, flat, with extension into the tonsillai pillais 
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Piff 2-c T2 Ulceiati\e and flat with e\tension Into the slosso tonslllm' 
sulcus 




rig' 2-d T2 Ulceintl\e and flat with extension Into the 


toiiHillur pinii''" 


T3 Laige oi extensive lesion with model ate infiltiation 
into suiiounding stiuctuies, laigei than 5 cm (see Fig • > 

a Exophytic, bulky with extension into nasophaivnx and 
hypophaivnx, and foiwaid displacement of the so 
palate 

b Bulky tumoi with submucosal extension into the palate 
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Pig: 3-a. T3 Large or extensl^ e lesion vrith moderate infiltration into 
surrounding structures larger than 5 cm Exoihvtic bulkt tumor e^tend- 
mg into nasophari nx and hi popharvnx, and with forward displacement of 
the soft palate 




Jig 3-b 


Tj BulKi tumor e-vtending siibmucosalU into the palate 


c Massive tumoi with naiiow base and model ately in- 
iiltiating adjacent stiuctuxes 

d Ulceiatue lesion -with model ate invasion of adjacent 
stiuctmes 

T4 Massive lesion (see Fig 4 ) 

«' Exca\atmg neciotizing lesion with laige cratei 

Ytensue infiltiation of tongue ^Mth deep lineai fissuie 
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>'<1 'I" UlceiTtne lesion mtli model ate in\ T>-ion of luljicent 

St I llCtUl OS 


c Extension acioss faucial aich, involvement of botli 
tonsils 

DESCRIPTION OP METASTATIC CERVICAL NODES 

Ceivical nodes aie classified into foui categoi les fioni NO 
to N3 as follows 

NO—No node 

Nl—Single small to modeiate size (less than 3 cm ) oi two 
adjacent small nodes (less than 2 cm each) 

N2—Lai go, moveable node (moie than 3 cm) oi multiple 
unilateial nodes (moie than 2 cm ) 
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E'^ca\it>ns necroii^ina: lesum ivith large 



^' 3 —Fixed laige imilateial node oi nodes oi bilateial nodes 

descriptiok of distant metastasis 

Distant metastasis is designated as M, followed by a de- 
sciiption of the site 

description of stages of CA.NCER OF THE TONSIL 

The T N j\I categoiies make it possible to destiibe am 
Diahgnant lesion These categoiies aie analyzed and sepalated 
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into gioups indicating the stage of the lesion as eaily, mod¬ 
el ately advanced, advanced, and incuiable The stages aie 
designated Stage I thiough Stage IV, as follows 

Stage I—TINO, T2NO The cuie late should be lelativelv 
high 

Stage II—TlNl, T2N1, T3NO, T3N1 Cuie lates aie ex¬ 
pected in model ate peicentages 



Fl^, 1-c T1 K\t>.n'-lon aiio-is fuucml aich ImoUenunt of I'Otli I"""" 


Stage III—T1N2, T2N2, T3N2, T4NO, T4N1 Cuie late is 
extiemely low, but aim of tieatment should be a cuie 

Stage IV—T4N2 and all combinations of T with N3, also M 
(distant metastasis) Incuiable except foi laie unexpectec 
case 

The stages aie lepiesented on the T N diagiam (see Fig 
5) with heax'y lines The distiibution of the 30 cases is slioi'H 
by the black dots 

Classification and staging, expiessed m its simplest teinis. 
IS an attempt at speaking a common language An ea 
lesion fits in the definitions of Stage I, a model ately a^ 
x^aiiced lesion is Stage II, an advanced lesion is Stage ^ 
and fai adx'anced oi lesions with a hopeless piognosis ai^ 
Stage IV All combinations with M vould be consideied ni 
cm able and aie placed in Stage IV 
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DISTRIBUTION OF 30 CASES 
Ti Tj T 3 T 4 



Fie 


series ”lt °nchi'des^'°j nnlignant tumors of the tonsil m this 

I'mphosarcomas ^ epithelioims three 1'inphoepithelionias and three 


TREATMENT 

® RcidiaUon T1iei<vpy 

coball ladiation, eithei ^Mth an X-iay machine 01 

ment nf r!” ’ advances in modem tieat- 

fiuthei paiticulaily lotation, have 

tients effectiveness of ladiation All 30 pa- 

X-iav ntoT tieated with a two million lolt 

chine using the lotation technique (see Fig 6) 
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This technique deliveis a concentiated dose of ladiation in 


tlie 


legion of the tumoi and the neck nodes with minimal iiiac^ 
tion effect on the adjacent noimal tissues Foi cancel of 
tonsil the shape of the volume of intense iiiadiation is 
cylindei which includes the tonsillai legion and the upp^' 
neck nodes in continuity The accuiacj" of the lotation 


and neck at the level of the lesion 


Cancel of the tonsil is one of the moie ladio-sensitive wn 
ceis of the uppei lespiiatoiy tiact, checked on an X-iav ii 
inseited in a phanthom of the head, and consequeiith len ^ 
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itself to tieatment with external ladiation alone Most lesions 
can be destioyed with tumoi dosage langing fiom 5500 to 6500 
Roentgens in thiee to five weeks An occasional squamous 
cell caicmoma may be lesistant and leqiiiie a laigei dose 

The skin leaction is mild as a lesult of supei voltage X-iavs 
Mucous membiane leaction is confined to one side of the 



Fig- 


Surgical rc'.ection of tonsillar region (modified from Ennui er) 


PhaijTix by vntue of the lotation technique, this maikedly 
e uces the discomfoit of the patient which, in the past, has 
often been a limiting factoi 

^ S2uge)-y 


has an impoitant but secondaiy lole to play in the 
suic-piv^^^ 1 - 1 ?^ cancel of the tonsil The indications foi 
the Tit tmoe 1 failuie of ladiation therapy to contiol 
2 tumor, 01 lecuiience of the piimaiy lesion, 

a nodes vhich aie palpable following ladiation, pai- 
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ticulaily m the moie ladio-iesistant caicinomas and 3 osteo¬ 
myelitis of the mandible or non-healing ladiation ulceiation of 

the tonsillai legion The sloughing ulceiation and osteomveli 

tis pioduces intiactable pain and dysphagia which makes it 
impossible foi the patient to maintain his nutiition The 
complications of ladiation theiapy can be as fatal as the can¬ 
cel iteslf Death may come fiom a sudden massive henioi- 
ihage A wide suigical excision leheves the patient of the 
foul slough and the intiactable pain and lestoies lus well¬ 
being 

The aiea excised includes the piimaiy site, poition of the 
mandible, palate, pharynx, pteiygoid muscles, flooi of month 
and tongue (see Fig 7) 

Closuie IS accomplished by using the skin and soft tissues 
of the neck The phaiyngeal defect is too laige foi a pnmaiv 
closuie and is allowed to granulate in 

It IS lemaikable that the external closuie holds without 
fistula foimation, in spite of the fact that the tissues ha'e 
been heavily iiiadiated Two factois that deteimine wlietiei 
the closuie will be maintained aie 1 the peiiod of time 
elapsing between the completion of ladiation and the sulgel^ 
and 2 the total amount of ladiation given to the aiea 

If the suigical excision is done within the fust yeai and 
the ladiation tissue dose had been less than 6000 Roeii ge^s 
with supei voltage X-iays, secondaiy wound bieakdown 
be infiequent The cosmetic and functional lesults aie ac 
ceptable (see Figs 8-a and 8-b) 


RESULTS 

Oul cases aie small in numbei and have not matuieck 
hence, lepoiting oui expellence will not have the weight o 
laigei senes obseived foi a longei peiiod of time, liove\eit 
oui senes has the viitue of piesenting a single foim of ^ 
apy managed by one gioup Although final judgments can 
not be made conceining the effectiveness of supei vo a^^ 
lotation technique, a leview of oui expenence at this time 
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S-a Postoperati\e photograph Uateral Me-ss) 


couise of each patient is lecoided on the 
iJon chart (see Fig 9) 


22 patients with epithelioma and 
moiP Ij-mphoepithelioma of the tonsil, tieated 

Thm.o-h^<.h studied (see Fig 10) 

e number of cases is too small to be significant. 
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rig 8-b Po>5toperatUe pliolognph (fionl \ie«) 

theie appeals to be a coiielation between stage and piognosis 
In the Stage I cases, the two yeai aiiest late was 
cent, Stage II, 66 pei cent. Stage III, 33 pei cent and ^ , 

IV none was aiiested In the past it has been assumed 
in defining piogiessive stages of disease, metastatic not 
constituted a moie advanced stage than no nodes Oui opm 
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CA TONSIL 


tJo STAGE 1952 1953 195>- l955 1956 1957 1958 1959 



. ^ VII vuiiucr 

uiher type of irraa.QiKjf, ft Died other couses 


Fi^ q p, n Keeurrence or resifluols 

lumors in this senes Three patients 
sents duration of si mntSnL rfr^o? t depicted The dotted line repre- 
Of other causes are conJid^rla irradiation Three patients Mho died 
traced after 15 months cancer deaths Case 22 could not be 

disease Januara s' i«g”^ counted as dead Eleien patients are free 
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TONSILS (ALL LESIONS) 
TWO YEAR ARRESTS 

Tl T2 T3 T4 


•• 

# 

••• 

o 

o 


•# 

• 

oo 

o 

o 

• • 

o 

c 


o 


oo 


JAN 8,1960 


STAGE I 3/3 100% 

" 01 6/9 6 6% 

" HL 2/6 3 3% 


” IE 0/4 0% 

Pip 10 of results in 22 casts treated nioie than 

All cases epitheliomas JMnphosarconins and 1 \mphoeplthtliornn 
tliided Solid dot represents tumor aiiest ciicle represents 
the pood correlation betA\etn stape and tumor irrest Note th'^^ 

pilmaiN tumor A\ithout nodes (T-l NO) ma% ha\t a ors< propn 
n smaller tumor Avith small nodes (T2 Nl) 
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TONSIL (EPITHELIAL LESIONS) 
TWO YEAR ARRESTS 



JAN 8,1960 


STAGE I 3/3 100% 

^ 4/6 6 6% 

UT 2/5 40% 

^ 0/4 0% 


Fig- 11 
sent tno-\ 

correlation 


el'r'L'rrests‘^®“tn» epitheliomas The solid dots repre- 

betn^enltag^anrtuSior^lSest 
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ion, that a massive piimaiy tumoi without nodes (T4, NO) 
las a woise piognosis than a smallei piimaiy with small 
no es (T2, Nl), seems to be upheld by the analysis in Fig 10 

The 18 epitheliomas weie analyzed (see Fig 11) Tins 
analysis again showed the con elation between stage and 
pi ognosis 

A final summaiy of the 29 patients in this senes (all histo 
ogic types), tieated moie than one yeai ago, is piesented in 
Table II The three yeai appaient aiiest late is 44 pei cent 


TABLE II 

Ein-.) Cases of Malignant Lesions of the Tonsil 

inai siimniai\ of all cases m tins senes (all histologic types), at risK 
_ more than one veai 


t ear of Initial 
Ti eatment 


1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

Cases at Risk 
Nunihei Aiiestecl 
Pei Cent Anested 


New 

Cases 


2 

1 

3 
5 
7 

4 

5 
2 

29 


lenis \rre‘'tKl 
1 2 > ^ 


3 

5 

6 
2 

4 
2 

27 

24 

89 


2 

5 

3 

1 



Janiinn S 12"* 


and the five yeai late is 16 pei cent, howevei, these figuios 
aie not statisticallj’’ significant because of the small niimhei 
of cases 

Fiom the analysis of this small senes of cases tieated with 
supei voltage lotation technique, we have not demonstialed n 
significant impiovement in the cuie late, howevei, oui cliiii- 
cal expeiience convinces us that supei voltage lotation tech- 
nique is an impiovement ovei conventional methods b> \iitnc 
of its spaiing of tissues and the lessening of discomfoit to the 
patient 


CONCLUSIONS 

1 Cancel of the tonsil is a clinical entitv, biologitalh dif- 
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feient fiom cancel aiising in adjacent sites, such as tonsillai 
pillai and letiomolai fossa 

2 A method of staging cancel of the tonsil has been de- 
sciibed, folloiinng the TNM system lecommended by the 
International Union Against Cancel 

3 Tieatment of cancer of the tonsil is piimaiily by ladia- 
tion theiapv, suigeiy plays an impoitant but ancillaiv lole 
in the management of failuies and complications of ladiation 
theiapy 

4 Supeiioltage lotation iiiadiation has the advantage of 
1 educing the seventy of ladiation leactions and piondes an 
efficient means of deliveiing the necessaiy tiimoi dose to the 
piimaiy tumoi and metastatic neck nodes in continuity 


BIBLIOGRAPHY 

CouT vRD H Roentgen Therap^ of Epitheliomas of Tonsillar Region 
from 1920 to 1926 Amer Jour Roentqcnol an(J 
ifad Therapy 2S 313 331 1932 

^ Carcinoma of Tonsil Review of 122 Histologicallv Proved 
193 ’* Treated 1921 to 1928, inclusive Surg Gynce and Obst 5-1 539 550 

B\tum J p “Les Tumeuis de ^Am^gdale et de la 
Kegion 1 elopalatme ” Masson et Cie, Pans, 1956 

M B and Eixet IV B Super^oltage (2 
tn,, ^°I^non Inadiation of Carcinoma of the Head and Xech Amct 
Jour Roentgenol, SI 402 419 , 1959 

Carnl’n'' ^ Du V T\rLET N Ev\^s R and Kxiger-u M M 
Ttnatr,?™* Tonsillar Area Factors Influencing the Results of 

leatment Amer Jour Roentgenol 82 626 633, 1959 

^ Cancer of Tonsil Amer Jour 

Rmh^i^r!^^ccP-^~ Ste>stpom K IV Malignant Lesions of Tonsil 

JJaaioJogu 60 o64 572, 1953 

ea^p=!^’^V^i o ^ ‘ Treatment of Cancer and Allied Dis 

\ol o Paul B Hoebei, Inc New Yoik 1959 

for Ca^p(^^ ® and Moppison, M F Radiation Theiap% 

cer of the Tonsil Amer Jour Rocntaenol SO 775-780 1958 

L and^v'oorN^^ ^ Epich, JoH^- B , IVniUMs Hcnpi 

Tan B ^»'cr Jour Roentgenol 80 781 786 1958 

^ Cancer of the Tonsil Arch of Suig , 65 693 701 1952 

Treatment ® Caicinonia of Tonsil, ReiieM of 

1947 ° Results in Group of 90 Cases Radioloou 49 162 168, 

‘PrTc°Uce^m*Rn,nM\“ ^ .Tutors of Phan nv and Tonsillar Fossa In 

D M Editor C v'T E ^ Minde%ei B W and Smitheis 

. r-uiiois L 1 Alosb^ Compam St Louis 1955 

140 East 54th Stieet 



CRITERIA FOR OTOSCLEROSIS SURGERY AND 
FURTHER EXPERIENCES WITH ROUND 
WINDOW SURGERY 

William F House, D D S , M D , 
and 

Aram Glorig, M D , 

Los Angeles, Calif 

INTRODUCTION 

Since the inception of Lempeit’s^ fenestiation pioceduie 
foi coirection of heaiing impaiiment incuiied by otoscleiosis 
many changes in the coriective piocedure have come about 
We aie no longei lestiicting oui effoits to by-passing the 
pathology pioduced by otoscleiosis Oui efforts have turned 
to leplacing the pathological stiuctuies with aitificial ossicu- 
lai chains and stapedial footplates 

The limitations mheient in the fenestiation pioceduie aie 
no longei a pioblem The new techniques evolved fioni 
Rosen's- oiigmal concept aie not limited by the complete ab 
sence of an ossiculai continuity oi by the lestiictions that 
accompany a deiangement of the phase lelations between the 
oval and lound windows and the tiansmission chaiacteiistics 
of the tympanic membiane and tympanic cavity The mod- 
eiately limited success that accompanies fenestiation suigen 
has been established by time and expeiience Wheieas the 
success that accompanies oval window suigeiy, whethei it be 
stapedial mobilization oi stapedial leplacement is still to be 
detei mined and tested by time 

Theoietically the success of fenestiation suigeiy was handi¬ 
capped by changes in middle eai physiologj”^ which had no 

•Presented it the meeting: of the AVestcrn Section American Lar>ngoIoel 
cal Rhinological and Otological Socictj, Inc, Den\er Colo Jan 1 - '■ " 
tProm the Otologic Medical Group and the Department of Otoliringolof.' 
Unneraltj of Southern California School of Medicine 

ISponsored b\ the Los Angeles Foundation of Otology, Aram Glorig VP 
Director of Research 

Editors Note This manuscript recci\ed in Tlie Laryngoscope Office an 
accepted for publication March 13 1*)60 
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chance of elimination Because the dium-head and ossiculai 
chain aie by-passed the aveiage patient is left with a 20-25 
db an-bone gap On the othei hand, oval window suigeiv 
offers the possibility of neaily complete, if not complete, 
lestoiation of middle eai function On the one hand the de¬ 
fects created bj’ fenestiation suigeiy weie fixed, and the 
suigeon was foiced to accept the limited success In the case 
of oval window suigeiy, howevei, new techniques and im- 
plo^ement in the mateiials used to substitute defects in the 
ossiculai chain offei a leal chance of complete collection of 
the middle eai deficiency created by otoscleiosis 

INDICATIONS FOR SURGERY IN OTOSCLEROSIS 

When fenestiation suigeiy was the most commonly used 
method of collecting the healing defect produced by oto¬ 
sclerosis, certain ciiteiia weie used to determine the suitability 
of the cases 

It IS geneially lecogmzed that the uppei level of normal 
healing foi everyday speech is 15 db at the piinciple speech 
frequencies 500, 1000 and 2000 c/s It is also generally ac¬ 
cepted that when an aveiage of these thiee frequencies leaches 
30 db the mdi\ idual will have enough difficulties hear ing and 
understanding everyday speech to lequiie some kind of as¬ 
sistance In viev of the magnitude of the fenestiation pio- 
cediue and the limitations placed upon the patient by the 
postoperative care and lestiicted activity, fenestiation sui¬ 
geiy was seldom done unless the anticipated result assured a 
threshold of at least 30 db at the speech frequencies Piac- 
ticalh this means that unless the suigeon can be sure of 
leaching a hearing level that will require no amplification to 
assure practical hearing for speech he will seldom perform 
fenestration surgery The usual criteria for fenestration 
siiigeiv vere a pieopeiatue air-bone gap of 30 db or more 
and bone conduction hearing levels no higher than 20 db at 
500 and 1000, and 30 db at 2000 c/s 

Obviously these cnteiia limited the number of otoscleiotic 
patients vho veie suitable for suigeiy vlriclr in turn severely 
limited the usefulness of fenestration suigeiv foi otosclerosis 
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Obviously if temporal bone suigeiy was to collect all the 
pioblems cieated by otoscleiosis, methods, whose indications 
weie less restiicted and whose contiaindications weie not a 
pioblem, must be developed 

Rosen’s technique latei amplified by Shea^ seemed to pio 
duce bettei heaiing levels and bettei air-bone gap closiiies 
with few of the disadvantages of fenestiation suigeiy, Iiom- 
evei, we believe that the usefulness of oval window suigeiv 
has been seveiely lestiicted by the use of ciiteiia oi indica¬ 
tions originally established foi fenestiation suigeiy 

If the full benefit of this modem technique is to be lealized 
the question of criteiia must be caiefully leviewed with the 
advantages and disadvantages of oval window suigeiv m 
mind We believe the ciiteiia used foi selecting patients foi 
fenestiation suigeiy are not suited to oval window suigen 
and that skillful suigeons should extend then effoits beyond 
the limits imposed on the basis of past expeiience with fenes¬ 
tiation suigeiy The piinciples and concepts of fenestiation 
suigeiy aie not compaiable to those of oval window suigei\» 
and befoie ciiteiia foi selection of patients aie established the 
theiapeutic possibilities offeied by oval window suigei' 
must be thoioughly investigated and undei stood 

We diaw youi attention to some of oui lecent thinking 
about this pioblem Seveial impoitant questions aie immedi¬ 
ately biought to mind fust, should theie be a maximum a'' 
conduction thieshold above which suigeiy should not be at¬ 
tempted ’ Second, should theie be a maximum bone conduction 
thieshold above which suigeiy should not be attempted 
Thud, should a healing aid be used to supplement the benefits 
of suigeiy’ 

TheoieticalIj% legaidless of the maximum an conduction 
and bone conduction loss, if theie is an an-bone gap, 
establishing the ossiculai function should pioduce a bettei 
healing level, at least equal to the tiue sensoiy-neuial heaiiu? 
level Measuiements of high an conduction thieshokls anc 
paiticulaily high bone conduction thiesholds aie lestiictc: 
because of equipment limitations When an conduction leics 
of 85-95 db aie encounteied it is fiequently impossible to 
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obtain bone conduction lesponses Anth our piesent equip¬ 
ment It IS entiiely possible that manj' of tliese cases have 
aii-bone gaps of as much as 35-40 db. Assuming that this is 
tiue, it IS quite probable that oval "window suigery ''vill close 
this gap and make it possible foi these patients to wear a 
healing aid Results of this kind aie much moie impoitant 
to these patients than to patients with a 30 db gain whose 
threshold levels aie 35-45 db 

These bioadei concepts open up gieatei possibilities for the 
lehabilitation of impaned heaiing patients than have ever 
been possible befoie 


CLINICAL PROGRESS OF OTOSCLEROSIS 

Otoscleiosis can pioduce a puie conductive hearing loss 
^ith maximum healing levels of 50-60 db in the speech 
lequencies Otoscleiosis also can pioduce a mixed tj'pe 
whose maximum levels aie leally not thoioughly 
established 'Whether otoscleiosis pioduces a puie sensoiy- 
n^i^ healing loss is still a contioveisial subject Those 
■'T 0 believe this condition exists aie haid put to explain its 
causal lelations A better undei standing of the sensoij*- 
neuial and mixed heaiing loss found in patients who obviously 
aie clinical otoscleiosis inll undoubtedly lead to new methods 
m coirecting the impaiiment found in these indmduals 

Dmgnosmg otoscleiosis, when no bone conduction lesponses 
re and theie is a piofound loss by aii conduction, is 

cij ifficult If the patient gnes a histoiy of a slowly pio- 
essive heaiing loss the most likely diagnosis is otoscleiosis. 
niei^^ P°ssibilities such as ototoxic diugs, viial disease, Me- 
be r ^ syiiaiome, auditoiw neive tumois and sj-pliilis must 

conditions aie laie compaied to 


sclml?,! se\eial yeais that the effects of oto- 

Comnpi^ bone can be seen by X-iay. Recently 

found 1-iP emphasized this again In oui opinion, if pio- 

the accompanied by incieased densitj* in 

otoscleio-Tcf ^^ii^onstiated by X-iay the diagnosis of 

LoscJeio^is IS highly impiobable 
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When a diagnosis of otoscleiosis is made in a patient with 
a piofound heaiing loss (gieatei than 80 db) we believe the 
middle eai should be exploied These exploiations have led to 
a numbei of inteiesting obseivations that need fuithei stud\ 

Theie aie no impoitant contiaindications to middle eai 
exploiations Patients with piofound healing loss aie in 
due distiess and help of any kind is impoitant to them h 
theie IS even a slight chance that suigeiy will impiove the 
healing level, middle eai siugeiy should be caiefullv coii- 
sideied 


SURGICAL AND HISTOPATHOLOGICAL OBSERVATIONS IN 
ADVANCED OTOSCLEROSIS 

The following aie a few of the inteiesting obseivations w'e 
have made duiing the past thiee yeais 

Fust, some of these patients have noimal appealing stapes, 
noimal oval and lound windows and when an opening is 
made in the footplate the peiilymph appeals to be noimal 
The healing lemams unchanged aftei suigeiy Unless the 
diagnosis of otoscleiosis based on X-iay findings is incoiiect 
in these cases the loss must be due to puie sensoiv-neinal 
pathology If otoscleiosis is the piecipitating cause the site 
of the pathology must be outside the middle eai Biuhl m 

1910 and Guild' in 1954 lepoited histologic evidence of oto- 
scleiosis in aieas othei than the middle eai m the tempoial 
bones of patients with piofound healing loss 

Seveial patients have been obseived with noimal niidtilc 
eai stiuctuies, but when pulsating piessuie is applied to the 
stapes no lound window leflex is seen Theie is no sub¬ 
stantiated explanation foi this, but it appeals that some soit 
of obsti action must be blocking the continuity of motion 
between the two windows 

Two patients w'eie seen with noimal oval and lound win¬ 
dow's, but the peiilymph was thick and gelatinous Sieben- 
mann' lepoited finding cell fiee exudate in the cochlea of a 
patient wuth otoscleiotic closuie of the cochleai aqueduct m 

1911 
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Some patients have been found with all degiees of stapes 
fixation fiom easily mobilized ligament fixation to complete 
obhteiation of the oval window by otoscleiosis The lound 
window of these patients may be noimal, constiicted with a 
noimal or calcified membiane, oi totally obliteiated along 
with pait of the scala tjonpani, by otoscleiosis We have 
obseived no patient vith a noimal stapes and oval window, 
vho showed closuie of the loiind window 

The histopathologj' of stapes fixation m otoscleiosis is well 
documented in the liteiatuie staiting with the fust obseiva- 
tions of Valsalva® in 1735 Nagei and Fiasei® published the 
histologic findings of six cases showing otoscleiotic closuie 
of both windows in 1938 They point out that closuie of both 
windows IS found only in patients who have total or almost 
total healing loss They point out also that theie aie yeiy 
few of these cases In geneial these cases show diffuse oto- 
scleiosis vith some veiy active aieas It is laie, indeed, foi 
otoscleiosis to invade the labyiinthine spaces In the six 
wses lepoited by Nagei and Fiasei, five showed closuie of 
e cochleai aqueduct All cases showed total closuie of the 
lound vindow 

Tioltsch'® in 1873 leported a 16-yeai-old piofoundlv deaf 
case Mith a fixed stapes and a constiicted lound window 
nic e The lound window membiane was white, thickened 
and completely calcified 

Habeimann” repoited a case with total otoscleiotic closuie 

y ^^ound windov but no involvement of the stapes oi oval 

in o\\ This case demonstiated a closed connective tissue 

1^ eading fiom the tympanic cavity lining to the scala 

pani The patient showed almost total loss of heaiing in 

e eai and minimal loss in the othei eai. The totally deaf 

cnn ^ complete closure of both windows Habei mann 

imnm-t^ lound window was of little 

importance to heaimg 

10 " show a loss of approximatelv 

fieaupn*^^ and an conduction in the speech 

artificinli^ lound windoxv m animals was closed 

' \ evei and Lawience’" had gieat difficulty 
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pioducing a heaimg loss in cats by blocking the lound windo\\ 
Thej^ concluded that in the piesence of noinial middle eai 
stiuctuies, blocking the lound window would affect the high 
tones moie than the low tones Massive blockage of the lound 
window laised the thieshold only 20 db in any of the fie- 
quencies tested 

We have not obseived any patients with otoscleiotic closiiie 
of the lound window only The effect of lound window 
closuie on the puie tone thieshold and the speech disci iniina 
tion scoie is not known 


SURGICAL TECHNIQUES 

One yeai ago a pieliminaiy lepoit’^ was published on oval 
and lound window suigeiy in extensive otoscleiosis As in 
dicated in this lepoit the fust cases weie done thioiigh an 
endauial incision This appioach made it possible to use the 
dental dull to lemove the thick otoscleiotic bone at the 
windows Subsequently, local anesthesia tianscanal tech¬ 
niques weie developed We felt that opening both windows 


at the same time lesulted in excessive acoustic tiauma 


and 


loss of peiilymph, theiefoie, we changed to a two-stage 
pioceduie the oval window was opened fust and then m 
lound window a month oi moie latei Since the oiigmal le 
poit five two-stage pioceduies have been completed 

The fust stage opeiation may be exploiatoiy onlv, depend 
mg upon the findings As indicated above, we may 
no window pathology to massive involvement of both windows 
If minimal fixation is found with a blue footplate, the hea^ 
and Cl 111 a of the stapes aie lemoved, the footplate is tien 
shatteied and polyethylene stiut is placed between the mens 
and footplate which may oi may not be coveied with gelfoam 

If massive otoscleiosis is found, it is lemoved vith a dental 
dull, and the open oval window is coveied vith eithei a icm 
giaft of gelfoam, aftei which a polyethylene stmt is place^t^ 
between the lenticulai piocess of the incus and tiie o'< 
window 

The above method is a standaid pioceduie foi le-estahhsh 
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mg the ossiculai chain continuity in all degiees of conductive 
01 mixed otoscleiotic heaiing loss 

At the second stage of the opeiation the loiind window was 
opened Local anesthesia with a tianscanal appioach was 
used Round window closuie can vaiy fiom calcification of 
the lound window membiane to complete obliteiation of the 
niche, the membiane, and basal pait of scala tympani In 
some cases the lound window niche appeals to be filled in, 
but usually a fibious tiact lemains extending fiom the tjon- 
panic mucosa to the scala tympani This fibious tiact can 
be used by the suigeon as a guide for dulling away otoscleiotic 
bone to leopen the scala tympani In othei cases a smooth 
depiession in the piomontory is all that lemains of the lound 
Mindow In these cases the landmarks to the scala tympani 
uie completely obliteiated 

When opening the lound window oi scala tympani with a 
it IS impoitant to stay infeiioi (towaid the hypotym- 
panum) to avoid the scala media and medial (towaid the 
lam stem) to avoid the scala vestibuli, since it is on the 
Medial side of the scala tympani thioughout most of the basal 
poition of the cochlea The lound window was consideied 
open when peiiljTOph escape was noted which tiansmitted 
pulsation movements fiom the oval window 

The new lound window opening has been closed with gel- 
oam, vein giaft and middle eai mucosa We do not feel this 
Js an impoitant factoi since the endosteum piobably quickly 
seals ovei the opening 


(JASE REPORTS 

los^"fo/ 15^ 1 This patient is a 42-^ ear-old baker m ith a beat mg 

liad appro\inLfp]v '’•’'‘teial petiosal sclerosis Both ears 

speech reception thrp<=i right eai the preoperatne 

sponse at 15 dh fn»- air bone gap ^\lth bone conduction re 

■esponse for hone abo" eYhis 

I'hUe^otSrotfc^o^ne® O'al ’iMndoM was found to be fixed \Mth hard 
depressed into the \e<!t,v., thinned Mith a bui, fiactured and 

Me incus and the depressed footp^la^'^™® 

speech r*eclntion^7h,-o^K®,e°'^® conduction lemained the same but the 
cepiion threshold lmpro^ed to 62 db Speech disci imination 
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pioducing a heaimg loss in cats by blocking the lound iMndow 
Thej'' concluded that in the presence of noinial middle ear 
structures, blocking the i ound window would affect the high 
tones moi e than the low tones Massive blockage of the round 
window laised the thieshold only 20 db in any of the fie 
quencies tested 

We have not observed any patients with otoscleiotic closure 
of the lound window only The effect of round vindow 
closure on the pure tone thieshold and the speech discrimina¬ 
tion scoie IS not known 


SURGICAL TECHNIQUES 

One yeai ago a pieliminaiy report” was published on ma! 
and lound window surgery m extensive otosclerosis As in¬ 
dicated in this report the fust cases were done thiough an 
endauial incision This appioach made it possible to use t e 
dental dull to remove the thick otoscleiotic bone at s 
windows Subsequently, local anesthesia tianscanal tec ^ 
niques were developed We felt that opening both vm 
at the same time resulted in excessive acoustic tiauma an 
loss of perilymph, therefore, we changed to a ti\o-s 
procedure the oval window was opened fust and then 
round window a month oi more later Since the oiigma re 
port five two-stage pioceduies have been completed 

The fust stage operation may be exploiatorj" onh, 
ing upon the findings As indicated above, ve 
no window pathologic to massive involvement of both v lu - 
If minimal fixation is found with a blue footplate, the 
and ciuia of the stapes are lemo^ed, the footplate is 
shattered and pobethvlene strut is placed between 
and footplate which may or may not be coveied with ge ° 

If massne otosclerosis is found, it is iemo\ed with a 
dull, and the open o%al window is coveied with either a 
graft of gelfoam, after which a poljethylene stiut is 
between the lenticulai piocess of the incus and the o 
window 

The abo\e method is a standard procedure foi le-Citabli-i 
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remained approximatelv the same at 16 per cent. One month later in 
Februarv, l^oS the round -windorr vras opened In this case it rras 
necessar' to remove only a small amount of bone Clear perilymph escape 
■was noted and this moved in opposite phase to mens pulsation There 
was a 20 db drop in hearing on the table 

The hearing -was depressed considerablv at first and has gradually 
improved In December, 1959, the bone conduction mas the same as 
preoperative and the speech reception threshold had improved to 52 db 
Mith a discrimination score of 26 per cent 

Comment Opening the oval window was of definite benefit 
In this case the lound window could be opened with little dif- 



ficultv , homevei, it took a long time to legain the level at- 
med by the oval wundow suigerv' alone 

■‘ears'^hart ^ ^ 54-vear-old house-wife with hearing loss for 20 

conduction threshold of 97 db nith bone 

footplate In Januarv 1959 a three^iuarter solid 

operativelv a P E strut and vein graft placed Post- 

lost to tesr wi.t nnd speech reception thresholds varied from 

June tvio* nt about 70 db Siv months later in 

removed ' it ^ round wmdo-w -was opened Considerable bone had to be 
patients hca,- ^ 'nteresting that in the first hours after surgerv the 
earing nas subjectnelv improied and her tinnitus subsided 



HEARING LEVEL (Db) HEARING LEVEL (Db) 
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BC frequencv at 500 c/s has remained the same but all response to air 
conduction has disappeared 


Case 5 The patient is a 52-i ear-old carpenter He has had bearing loss 
for 40 lears He had no lesponse bv air or bone conduction in the lett 
ear In June, 1950, a solid footplate -sras removed iMth a ariu rer 
osteum taken from the ear canal iias placed over the oval , 

PE strut placed One month postoperatue, he had a speech receptio 
threshold of 90 db but 0 discrimination He now also had one response 
b\ B G of 50 db at 500 c/s In July, 1959, the round window was ope^^d 
Fibrous tissue tract led from the timpanic mucosa to , 

window Perilymph -with good transmitted movement U"®™ 
windoM was noted The mucosa of the promontorv was placed o ei 
opening Postoperatu el' the patient has again lost all response 
A C and B C 


COMMENT 

In the abote five patients theie was definite impiovement 
in healing thieshold aftei opening the oval window We hate 
noted in this gioup and in othei deaf patients on whom oval 
window suigeiy has been peifoimed that it usually tabes up 
to six months foi the patient to tiansfei his aid fiom his 
foimeily bettei eai to the opeiated ear 

At fust theie is often a veiy naiiow loudness toleiance 
(usuallv only 10 oi 15 db between thieshold and pain) Tins 
giadually impioves so that the patient can weax an aid with 
comfort The leason foi this phenomenon is unknoum Usual¬ 
ly, if he IS wealing an aid on the unopeiated eai, he finds it 
too loud and, theiefoie, iinbeaiable to wear in the operated 
eai 

Shoitly aftei suigeiy the disci imination scoie is often 
noise than pieopeiative This, too, impioies with time Dui- 
mg the fust postoperative months we usuallj* advise these 
patients to have a set of eai phones with an adjustable volume 
attached to the television When the patient finds thiough 
piactice with his eai phones that his healing is stabilized, 
his toleiance incieased, and his disciimination “le-leamed” 
in the opeiated eai a heaiing aid evaluation is done to detei- 
inine the aid that is now best suited foi him 

The lesults of these cases has led us to the conclusion that 
opening the ov al window in conductive oi mixed loss is poten- 
tialh a woithnhile pioceduie legaidless of the level of the 
bone conduction oi an conduction The limiting factois in 
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the tliiid day, howevei, the healing had letuiiied to pieoperathe 
level and has remained here since 

Caw 3 (See Fig 3 ) The patient is a 32yeai-old oil vvoiker vvilli a 
healing loss of 12 vears’ duiation Pieopeiativelv in the left eai, lie liad 
an S R T of 68 with a discrimination scoie of 74 pei cent BC v\as IS 
db foi 500 and 1000 c/s In Januaiy, 1959, a paitiallj blue footplate «as 
fiagmented and a PE stiut placed fiom the incus to footplate Three 
weeks postopeiativ'e the SRT w'as 48 db, but the discrimination score 
had dropped to 54 pei cent Theie was no change in BC 
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In Febiuaiv 1959, the lound window was opened It was not ^ „ 

fixed but definitelv had a calcified membiane Following the pio 
the BC has remained the same, but the thieshold has dioppco to ^ 
wheie It has lemained 

Ca^L { (See Fig 4 ) The patient is a 57veai old 
He had a hearing loss of 15 jeais’ duration Healing test 
eni gave no AC lesponse and BC at 45 db foi 500 c/s onlv *1* ‘ (i,p 
1959, a completelv solid footplate was thinned, fractured fiee 
oval window maigin and depiessed into the vestibule This was --,ll, 
with gelfoam and a PE stiut placed The heaiing ‘ ..n^pr 

level bv AC, but the BC lemained unchanged The patient n 
continued to have an 0 disciimination scoie 

Foui months latei in lulv of 1959 the round window was 
was completelv solid and consideiable bone was removed along t 
coil before peiilvmpli escape was noted Pulsation „u tlw 

oval window was well tiansmitted to this opening Postopem 
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Appaiently fixation of the oval window can be blamed for 
the amount of bone conduction loss commonly known as the 
Caihart notchClosuie of the lound window accounts for 
possibly only 10 db of bone conduction loss These two fi^ies 
then cleailv lepiesent the hydiodjTiamic changes in the cochlea 
caused by window closuie, that can be measuied by bone 
conduction audiometiy. 

The still completely unanswered question then is M'hy do 
pabents -with otoscleiosis develop the sensoiy-neuial loss of 
mixed and peiceptive otoscleiosis’ Bone conduction measuie- 
ment is the present method of evaluating this loss This is 
inadequate, because it does not sepai'ate the hearing loss due 
to hj-diodmamic factois of otosclerosis, and it does not de¬ 
lineate the site of the sensor y-neuial lesion 

Theie is much to be done, we ha\e onlv begun the conquest 
of otoscleiosis 


CONCLUSIONS 


1 At piesent theie seems to be no maximum bone conduc¬ 
tion thresholds to contiaindicate o^al window suigeiy in 
otoscleiosis 


2 The minimum an-bone gap that is piactical to attempt 
to impiove bv oral windov suigeiy has not vet been estab¬ 
lished This seems to be the piinicpal limitation on the in¬ 
dications foi oval window surgery 


3 Otosclerotic patients rvith stapes fixation and hearing 
loss berond the limits of piesent audiometiic measurements 
can be improved by oral rvmdorv surgery, providing an un¬ 
measurable ail-bone gap is piesent Diagnostic procedures 
for these patients should be improved 


Patients with extensive otosclerosis often hare closure 
of the round rrnndorv Opening this windorv rrith a dull 
uough a tianscanal approach has not proved beneficial and 
m three cases it has been detrimental We are, therefore 
abandoning round rvmdorv surgery until 
ti oiled methods can be der eloped 


more precise con- 
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selection of cases seems to be only the width of the an-bone 
gap, healing level of the othei (bettei) eai, age, and geneial 
condition of the patient 

What about suigeiy on the lound window’ This is a poten- 
lally dangeious pioceduie since in thiee out of five of oni 
cases the heaiing was made woise The leason foi this is 
0 scuie, but probably the scala media was smgically invaded 
since only obscuie surgical landmarks aie piesent 

Pievious case lepoits, animal woik, and the fust two cases 
lepoited in this study all indicate that the lound window has 
little to do with healing thieshold, theiefoie, appaiently the 
patient has little to gain and the chance of damage is gieat 
y suigeiy on this window Foi these leasons we aie aban¬ 
doning fuithei suigeiy on the lound window oi scala tympaiii 
until bettei diagnostic methods and moie piecise suigical 
techniques ai e available 

Seveial facets of otosclerosis have become incieasmglv ap- 
paient fiom clinical, ladiological, and suigical study of oto- 
sclei osis 

Fust, the leason foi a conductive hearing loss in otoscleiosis 
IS stapes fixation in the oval window In geneial if the fixa¬ 
tion IS ligament m type (that is, without an actual bony budge 
between the footplate and the oval window, but meiely a 
thickening of the membiane) the amount of the an-bone gap 
tends to be less If theie is bony fixation, the gap tends to 
be 30 db oi more Once the annulai ligament is budged the 
audiogiam does not tend to leflect the amount of the oto¬ 
scleiosis in the footplate oi oval window 

Second, fenestiation suigeiy, oi complete lelease of stapes 
ankylosis often impioves the bone conduction This vas at- 
tiibuted to a change in cochleai hydiodynamics by Jueis’ 

It seemed leasonable that total closuie of both vindovs 
V ould completelj'' immobilize the cochleai fluids and, theiefoie, 
lead to total healing loss By opening both of these uindoi's 
it was hoped that diamatic heaiing impiovements could he 
obtained, this has not pi oven to be the case 



VERTIGINOUS EPILEPSY'■j 


Bernard J Alpers, M D , 

(Bj' Invitation), 

Philadelphia, Pa 

That dizziness may accompany an epileptic seizuie has long 
been known Whethei it can in itself, without othei fea¬ 
tures of epilepsy, constitute a seizuie, is a much moie dif¬ 
ficult pioblem to solve Inteiest has lecently been aroused 
m the pioblem by physiological stimulation of the cerebral 
cortex and by the occurience of seeminglj' puie vertiginous 
seizuies It seems advisable to attempt to evaluate the state 
of om piesent knowledge conceinmg the pioblem, though it 
IS meager and inconclusive in many important lespects 


nomenclature and classification 

The seizuies in question have been lefened to as “epileptic 
vertigo,” “\estibular epilepsy,” “vestibulai seizuies,” and 
vestibulogenic seizures” The teim veitiginous epilepsy 
seems piefeiable, since it is non-committal legaiding the 
oiigin of the seizuies, and it lefers to their outstanding char- 
acteiistics 


ertiginous seizuies may occui as an auia, piecedmg a 
seizure, oi they may constitute the seizuie itself Dizziness 
as an auia constitutes no diagnostic pioblem, its interest is 
sigely phvsiological, as an mdicator of the possible souice 
0 e cortical dischaige VHien it occuis as an aura, it is 
o owed by the tj'pical featuies of an epileptic seizuie wliich 
n icate its tiue significance It may occui in petit mal, 
an mal 01 psychomotor seizures In his extensive study 
found it to be piesent in 25 of 155 cases of 
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per cent and Hgb 14 9 Gm The leucoc^ tes numbered 6 000, ith a dif 
ferential of neutrophils 30 per cent, Ijmphocvtes 50 per cent, atvpical 
Imphoci-tes 13 per cent, monocites 47 per cent, eosinophiles 2 per cent 
and basophils 1 per cent The spinal fluid examination was negatne 
Pneumogram re\ealed no endence of tumor The onh significant find¬ 
ings were repealed b\ the EEG, which showed evidence of general 
paroxismal cerebral disrhithmia with right temporal lohe discharges in 
the sleep record 


CLINICAL FEATURES OF VERTIGINOUS EPILEPSY 

That veitigo may appeal fiequently as an auia, to be suc¬ 
ceeded by one of a variety of seizuies, is well-known That it 
may occui, howevei, in puie oi lelatively puie form, as the 
only featuie of a seizuie, is not sufficiently lecognized, and 
foi this leason it maj"- be helpful to leview its clinical cliaiac- 
teiistics 


The incidence of veitiginous epilepsj’^ is piobably laie when 
one consideis the gieat vaiiety of seizuies and the many foims 
of epilepsy, both idiopathic and symptomatic Theie appeal 
to be no reliable statistics of its occui lence 


A gioup of 14 patients with epileptic vertigo has been re¬ 
ported by Pedeisen and Jepsen,- but I have not included all 
0 these in my discussion because in only six was there im- 
paiiment of consciousness, while two had slightty impaiied 
eaiing Eight had abnoimal EEG patterns Piobably only 
ose i\rth impaii-ment of consciousness should be included 


e clinical featuies of this tjqie of epilepsj’ aie distinctive, 
u i^ot m themselves diagnostic of the condition The cential 
to be lecunent attacks of dizziness 
sociated at time with lapses of consciousness, which, how- 
always piesent In its absence theie may be 
mput ^ ® foi the episode, or theie may be no impaii- 

Thp consciousness of which the patient is awaie 

o\Gi ^^’^^^lousness covers only seconds, and is quicklv 

eni<,oHp aie not diopped duiing the 

ent associated symptoms aie usually pies- 

'eitivo sudden, without waraing of any type The 

assocmtp?f.^E ™ degiee, but in quality it is always 
suiioundmJ^^\f movement of the patient oi his 

gs It may be rtpicallj- paioxysmal in tvpe Naii- 
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per cent and Hgb 14 9 Gm Tlie leucoc' tes numbered 6 000, ith a dif¬ 
ferential of neutrophils 30 per cent, L-mphocvtes 50 per cent, atipical 
Ivmphoci'tes 13 per cent monoci'tes 47 per cent, eosinophiles 2 per cent 
and basophils 1 per cent The spinal fluid examination vras negative 
Pneumogram revealed no endence of tumor The onlv significant find¬ 
ings Mere revealed bv the EEG, which showed e^■ldence of general 
paroxismal cerebral dvsrhithmia with right temporal lobe discharges in 
the sleep record 


CLINICAL FEATURES OF VERTIGINOUS EPILEPSY 

That veitigo may appeal fiequently as an am a, to be suc¬ 
ceeded by one of a vaiiety of seizuies, is xvell-knotvn That it 
may occui, howevei, in puie oi i datively puie foim, as the 
only featuie of a seizuie, is not sufficiently recognized, and 
for this leason it may be helpful to leview its clinical chaiac- 
teiistics 

The incidence of veitiginous epilepsy is piobably laie xvlien 
one consideis the gieat vaiiet 5 ' of seizuies and the many foims 
of epilepsy, both idiopathic and sjnnptomatic Theie appeal 
to be no leliable statistics of its occui lence 

A gioup of 14 patients with epileptic veitigo has been re¬ 
ported by Pedeisen and Jepsen,= but I have not included all 
of these in my discussion because in only six v as thei e im- 
paiiment of consciousness, while two had slightly impaiied 
healing Eight had abnoimal EEG patterns Piobably onlv 
those mth impaii-ment of consciousness should be included 

The dimcal featuies of this tj^pe of epilepsy aie distinctive, 
ut not in themselves diagnostic of the condition The cential 
0 aiacteiistic appeals to be lecunent attacks of dizziness 
associated at time with lapses of consciousness, which, how- 
^'01, is not always present In its absence theie may be 
complete amnesia foi the episode, oi theie may be no impaii- 
ment oi loss of consciousness of which the patient is awaie 
0 apse of consciousness covei-s only seconds, and is quickly 
en^^ ri objects aie not diopped dm mg the 

Ti’ othei associated symptoms aie usuallj^ pies- 

^ le onset is sudden, ■mthout warning of any tj’pe The 
asi laiies m degiee, but in qualitv it is alwavs 

ocia e with a sense of movement of the patient oi Ins 
louii mgs It mav be tjpically paioxysmal in tvpe Man- 
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svmninm usually piesent, and cochleai 

Wilhnm r ^ That mastei of medical ohseiveis, Sii 

Ipflvo as given a desci’iption of the seizuies which 

n-iTnof ™Piovement He says, “The attacks of 

rliof which aie chaiacteiized by veifigo have to be 

j:- othei foims of sudden giddiness In 

e cases o epilepsy, veitigo is the only symptom of which 
e pa len is conscious, and may be the only symptom of 
obtain any account, although veitigo is usually 
uccee e 3!- tiansient loss of consciousness, obvious to otheis, 
but imknown to the patient himself Othei foims of veitigo, 
0 w a evei due, aie laiely attended loss of consciousness 
an aie usually followed by long-continued giddiness, which 
pel SIS s while the patient is lecoveiing In epilepsy tlieie is 
no consecutive giddiness, the patient is at once well, oi 
meieJy piesents mental dullness foi a few minutes ” It is this 
a aence of aftei-dischaige that constitutes the most stiikuig 
IS inction between a vertiginous seizure, and vertigo of some 
0 rer origin When the epileptic with vertigo has lecoveied 
rom 11s seizure, he is immediately free of dizziness, unlike 
e condition found in vertigo of vestibular 01 central nervous 
system origin due to other causes 


In addition to the nature of the vertigo, impairment or loss 
of consciousness, or amnesia for the duiation of the attack 
IS an essential characteristic of the seizures As in the case 
o a patient with petit mal, the patient with veitigmous sei- 
zuies aas a momentaiy lapse of consciousness He rnfij'' 
may not be aware of this, but Ire may be seen to look blank 
or pa e for the short duration of the attack Where theie aie 
rue vertiginous seizures, persistent questioning rvill reveal 
impairment of consciousness, though this may be denied by 
the patient 


^ ueuiological examinations m patients 

witn the char actei istics noted, ai e negative This is ti ue even 
1 e vertiginous seizures are associated with brain disease, 
since the lesion responsible for the condition is so small that 
nothing is to be found neuiologically 

The EEG may be normal, 01 there may be evidence of dis- 
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chaige fiom one oi both tempoial lobes in sleep EEG These 
maj' also be e\ndence of geneiahzed paioxj’smal ceiebial 
dysihythmia In any event, the EEG findings aie impoidant, 
foi ivithout them the diagnosis becomes quite difficult 

Cortical Locahmtion of Vei-tigmous Epilepsy The locali¬ 
zation of the lesion associated with veitiginous seizin es is not 
specific, but what endence is at hand in human cases indicates 
that the piocess is in the tempoial oi tempoio-paiietal legion 
The lesion has been found to be in the posteiior half of the 
supenoi tempoial gjnus, oi at the paiieto-tempoial junction 
(Penfield and Kiistiansen®) Electiical stimulation of these 
areas pioduced vertiginous expeiiences similai to those of 
spontaneous seizuies (Penfield and Rasmussen^, Penfield 
and Jaspei^, Penfield*') Penfield*" lepoits that in seven of 
108 patients who had exploiation of the tempoial lobe tjTiical 
labjnmthine sensations weie pioduced on cortical stimulation 
The area flora which this sensation could be pioduced was in 
the posteiioi pait of the fust tempoial convolution, adjacent 
to the tiansieise gin us of Heschl In othei instances the 
lesion lesponsible foi the seizuies has been found in the 
middle lathei than in the posterioi part of the tempoial lobe 


diagnosis of I'ERTIGINOUS EPILEPSY 

The diagnosis of a veitiginous am a offeis no difficulties, 
noi IS theie any tiouble in lecognizing a vertiginous seizin e 
^ en it occurs in conjunction with othei types of seizures, 
0 1 petit mal and grand mal and even psychomotoi, there 
great difficulties, however, in establishing the diagnosis 
m cases in which the vertiginous seizures occiii in puie cul- 
uie The pioblem becomes one of true vertiginous attacks, 
siia j of biief diuation, indistinguishable fioni \ertigo due 
o lei causes bv the nature of the sjTnptom itself Two 
nf PiOMde significant diagnostic clues to the true nature 
c)iP 7 -f These are the absence of after-discharge, 

atelv ^ ^^ct that the rertigo is over with immedi- 

otlioi' c' V idence of gi aduallv subsiding dizziness or 

Paii-nipnf siTnptoms The second feature consists of im- 
sor.afpa consciousness oi momentary amnesia as- 

atecl V ith the seizin e Nothing is to be found on ph> sical 
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neuiological examination, but the veiy iiatiue of the attacks 
indicates a small focal lesion foi which a cause may or may 
not be found in the past histoiy—evidence of head injmy 
The EEG will show geneialized oi focal activity, oi both, and 
the diagnosis will be heavily suppoited by positive EEG 
findings As in othei forms of epilepsy, howevei, the EEG 
may be noi mal, but the diagnosis can be established if all otliei 
featuies of the condition aie collect 

Veitiginous epilepsy offeis difficulties in lecognition, but 
it IS a possible clinical diagnosis, and it should piobably be 
lecognized moie fiequently The essential points in diagnosis 
consist of 

1 The piesence of veitigo This is tiue dizziness, and it 
diffeis in no way fiom dizziness due to othei causes It may 
even be paioxysmal and thus confused with a peiipheial type 
of veitigo 

2 Impaiiment oi loss of consciousness, oi amnesia foi the 
attack Without this it is difficult to see how the veitigo can 
be sepal ated fiom an oidinaiy attack of dizziness It must 
be diffeientiated fiom syncope, but if this is done, and it can 
be detei mined that a seiziue has been expel lenced, one of the 
most impoitant steps in diagnosis has been established 

3 The absence of auditoiy symptoms Tinnitus oi othei 
ear noises may be piesent, often as auras, but loss oi impan- 
ment of heaiing should be looked upon with caution, because 
of the bilateial lepiesentation of healing and the gieat dif¬ 
ficulty in determining healing deficit of central oiigm 

i EEG changes While these aie not always positive m 
the inteiseizuie lecoid of any foim of seizure, the diagnosis 
in this and vertiginous type of seizure should not be made 
at the piesent time without support from the EEG, eithei m 
the foim of focal oi diffuse evidence of seizure activity 

It IS difficult to be sure, but it is possible that vertiginous 
seizuies maj'’ be more common than is at pi'esent lecognized 
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POSTGRADUATE COURSE IN OTOLARYNGOLOGY. 
Colby College, Waterville, Maine 


The Department of Adult Education at Colby College is 
0 eiing a short postgi*aduate couise in otolaijTigologj* on 
u^st 3, 4, and 5, i960. This couise is designed to lenev 
un amental pimciples and piesent lecent advances in this 
specialtj' thiough lectures, demonstiations and panel discus¬ 
sion b> guest physicians of national pi eminence The bi oad 
con ent of the couise should make it equally attiactive to the 
Piac icing otolaijTigologist and the recent giaduate of an 
approved lesidency piogiam 


conducted along the geneial line of the couises 
mil Hearing Loss which have been given at the 

tbo!5^ 01 the past eight yeais The piogiam will be under 
diiection of Fiedeiick Thaver Hill, M D , Medical 
cctor of the Thayei Hospital, Watei\nlle, klaine 

io(^^ course is S75 and includes tuition, boaid and 

William furthei infoimation should be made to 

ColleE^ ^'^^'^tor of Adult Education, Colbv 

'-oiiege, ^^atelvllle, Maine 



ANTIMICROBIALS, TONSIL AND ADENOID 
BACTERIOLOGY, AND BLOOD CULTURE 
FINDINGS BEFORE AND AFTER 
TONSILLECTOMY AND 
ADENOIDECTMY 

Peter N Pastore, M D ,t 
and 

Miles E Hench, Ph D ,i 
(By Invitation), 

Richmond, Va 


In a lecent publication^ it was noted that chemotheiapi 
and antibiotics appaiently have not eliminated oi i educed the 
need foi tonsillectomy and adenoidectomy below the age o 
seven j'-eais The authoi called attention to the study ' 
Rhoads, Sibley and Billings- who stated (p 880), “Oui e\ 
peiience and that of otheis is that the elimination of the e a 
hemolytic stieptococcus caiiiei state by antibiotic theiap' 
often is only tempoiaiy When the pietieatmeiit oia 

of the thioat aie lestoied, the micio-oiganisms that had een 
tempoiaiily suppiessed aie often found to have game le 
sistance to the antibiotic that had been used in tieatmen 
Hence, the hazaid of piolonged antibiotic theiapy 
lowed by extiipation of the tonsils may be seiious, 
the micio-oiganisms that weie the oiiginal objects o 
anti-bacteiial attack aie tempoiaiily eliminated” The co 
elusions of then study, “Bacteiemia Following TonsiHec oiuj^^ 
(leview of peitinent lefeience liteiatuie, p 879), sumniaii 
by them, follows 

2S 3 

Blood cultuies taken just aftei tonsillectonij ■neie positive i 
cent of a gi oup of GS patients w ho i eceived no antibiotic ‘ g g per 

to tonsillectomi The incidence of bacteiemia iias dose of 

cent in a gioup of 20 subjects i\ho i eceived penicillin in a aa 

•Read at the meeting of the Southern Section of the Jo'' 

g^ological Rhinolog’ical and Otologncal Society Inc Nev uiic i 
IG I960 , ^ College oi 

tDepartinent of Otologt Rhinologv and Lart ng't)Ios;^ iieui 
Virginia Collepe o 

JDepartment of Clinical Pathologj (Bactei lolog') iNieuu- 

^ Editoi s Note This maniisci ipt leceited in The Rai'i'soscope Of 
accepted for publication Jan 22 1960 
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600,000 to 800,000 units intramuscularly for foui to 

tonsillectomy The incidence of bacteremia in a gioup pinirtven’l of 

received 600,000 to 800,000 unit doses (half this dose ^ 

procaine penicillin 12 to 18 hours and one houi 000 units 

in a small group (seven) of patients leceiving 900 000 
orallj dailj for five to seven days piior to “Pf me ob 

below that of the control group Beta hemolytic stiep Pprnolvtic 

tamed from blood cultmes foui times, pneumococci once, . 28 

streptococci (gieen foiming) or Gamma anhernoljtic s ^ „ „„ 

times, and a combination of Beta hemolytic ^ p._p_j,*,ye 

hemolytic streptococci twice The need foi seveial , P, p„ _ ,o 
treatment with penicillin to pi event post tonsillectomj b c 
obvious 

In the contiol series of 68 patients who bad p° pppf^^,p?p 

immediatelj preceding tonsillectomy, Beta liemolj tic sti ep o , , 

present in 57 4 pei cent of the cultuies of the excised tonsi , . 

these micro organisms were found in only 28 26 pei cent of tb 
taken oust before the opeiation Among patients P p-, po 

in single doses onlv the dav befoie and the dav of tonsillect , 

pei cent had Beta hemol>tic streptococci in the excised tonsils, , vfn 
these micro 01 ganisms weie not present in the thioat cultur s 
oust before tonsillectomy Beta hemolytic streptococci 
once in the cultuies from the excised tonsils of persons 
mtramusculaily each daj toi four to ten days piioi to r'pffu\n 

Most of the Gram positive micro organisms except pp®' 
tetiagenus were greatlj reduced in number by penicillin 
intiamuscularly, but giam negative micro oiganisms, such as 
pneumoniae, Aerobactei aeiogenes, and Escheiichia con, . 

increased numbeis in cultures from the throats and excised t 
these suboects 


As a lesult of then lepoit, seveial questions of clinica 
Intel est weie stimulated If bacteiemia occuis fiequently 
(28 3 pel cent Rhoads) post-tonsillectomy without pieopeia- 
tive antimiciobial theiapy, a- how can it be lecognized by 
clinical manifestations, and h should piophylactic anti-mi- 
ciobial theiapy be admimsteied loutinely pie- and post- 
tonsillectomy to ieduce such a high incidence of bacteiemia*^ 


The ciicumstances of a total physician-iefeiied piactice to 
s. laige medical centei offeied an excellent oppoitunity foi 
the study of such questions This lepoit is the lesult of tonsil 
and adenoid tissue bacteiiology and blood cultuie obseivations 
on a consecutive senes of 140 patients undei going tonsillec¬ 
tomy and adenoidectomy by opeiatoi A dunng the peiiod 
Octobei, 1958, thiough June, 1959 


In both the study and contiol gioups, all of the patients 
came fiom within a ladius of 150 miles of Richmond, Va 
These iveie all consideied of the medical theiapy lesistant 
t'pe Many of them had leached the stage wheie the attacks 


ANTIMICROBIALS, TONSIL AND ADENOID 
BACTERIOLOGY, AND BLOOD CULTURE 
FINDINGS BEFORE AND AFTER 
TONSILLECTOMY AND 
ADENOIDECTMY' 

Peter N Pastore, M D ,t 
and 

Miles E Hench, Ph D 
(By Invitation), 

Richmond, Va 


In a lecent publication’ it was noted that chemotheiap\ 
and antibiotics appaiently have not eliminated oi ieduced tie 
need foi tonsillectomy and adenoidectomy below the age e 
seven yeais The authoi called attention to the studv ' 
Rhoads, Sibley and Billings- who stated (p 880 ), "Oui ex¬ 
pel lence and that of otheis is that the elimination of the he a 
hemolytic stieptococcus caiiiei state by antibiotic theiapj 
often IS only tempoiaiy When the pietieatment 

of the thioat aie lestoied, the micio-oiganisms that had ee^ 
tempoiaiily suppiessed aie often found to have game m 
sistance to the antibiotic that had been used in tiea niei 
Hence, the hazaid of piolonged antibiotic theiapy iio 
lowed by extiipation of the tonsils may be seiious, 
the micio-oiganisms that weie the oiiginal objects o 
anti-bacteilal attack aie tempoiaiily eliminated” Tie c 
elusions of their study, “Bacteiemia Following TonsiHec 
(leview of peitment lefeience liteiatiue, p 879), sumniaii 


by them, follows 

Blood cultuies taken just aftei tonsillectomy weie p^.onj 

cent of a gioup of G8 patients who leceived no antibiotic tu per 

to tonsillectomv The incidence of bacteremia was dose of 

cent in a gioup of 20 subjects w'ho leceived iienicillin in a o. 


•Read at the meeting of the Southern Section of 
gological Rhinological and Otolosical Societ\ Inc New cii 
It, 19G0 , „ Aipflical CollePO o 

tDepartment of Otologt Rhinologv and Rar^ng01og\ Meoa- 

Viiginia TMnitical Collepo 

tDepartment of Clinical Fathologj (Bacterlolog:^) Meoica 

^Editors Note This manusci ipt leceited in The Lniingoscope O 
accepted for publication Jan 22 laco 
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600,000 to 800,000 units intramuscular^ for four to ten dais prior to 
tonsillectomv The incidence of bacteremia in a group of 29 patients ivho 
received 600 000 to 800,000 unit doses (half this dose foi children) of 
procaine penicillin 12 to 18 hours and one hour prior to tonsillectomv or 
in a small group (seven) of patients receiving 900,000 to 1 200 000 units 
orallv dailv for five to seven davs piior to opeiation was not ieduced 
below that of the control group Beta hemolvtic streptococci were ob 
tamed from blood cultures four times pneumococci once alpha hemolv tic 
streptococci (green forming) or Gamma anhemolvtic streptococci 28 
times, and a combination of Beta hemolvtic streptococci and Gamma an- 
hemolvtic streptococci twice The need for several davs preoperative 
treatment with penicillin to pi event post tonsillectomv bacteiemia is 
obv lous 

In the control series of 68 patients who had no antibiotic treatment 
immediatelv^ preceding tonsillectomv. Beta hemolvtic streptococci were 
present in 57 4 pe’ cent of the cultuies of the excised tonsils although 
these micro organisms w ere found in onlv 28 26 per cent of throat cultures 
taken just before the operation Among patients receiving penicillin 
m single doses onlv the dav before and the dav of tonsillectomv 31 03 
per cent had Beta hemolvtic streptococci in the excised tonsils although 
these micro organisms weie not present in the tin oat cultures taken 
just before tonsillectomv Beta hemolvtic streptococci were found onlv 
once in the cultures from the excised tonsils of persons receiv ing penicillin 
mtramusculaiIv each dav for four to ten davs piior to tonsillectomv 
lost of the Gram positiv e micro organisms except mici ococci and GaffKv a 
tetragenus were gieatlv reduced in number bv penicillin administered 
intramuscularlv, but gram negative micro oiganisms, such as Klebsiella 
pneumoniae Aerobactei aerogenes, and Escherichia coli weie found in 
increased numbers in cultures from the throats and excised tonsils of 
these subjects 

As a lesult of then lepoit, seveial questions of clinical 
Intelest weie stimulated If bacteiemia occuis fiequently 
(28 3 pel cent Rhoads) post-tonsillectomy xvithout pieopeia- 
ive antimici obial theiapy, a how can it be lecognized by 
e inical manifestations, and b should prophylactic anti-mi- 
ciobial theiapy be admmisteied loiitmely pie- and post- 
onsillectomy to ieduce such a high incidence of bacteiemia*^ 

The ciicumstances of a total phj’^sician-iefeiied piactice to 
^ aige medical centei offeied an excellent oppoitunity foi 
e study of such questions This lepoit is the result of tonsil 
a enoid tissue bacteiiologj’- and blood cultuie obseivations 
to senes of 140 patients undei going tonsillec- 

adenoidectomv by operator A during the period 
October, 1958, through June, 1959 

study and control groups, all of the patients 
TliPs ’^'^ithin a radius of 150 miles of Richmond, Va 
hnp^ considered of the medical theiapy resistant 

hny of them had reached the stage where the attacks 
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of tonsillitis and adenoiditis weie closely lelated, sometimes 
occuiiing with less than a week of fieedom between acute 
attacks Some lemained in the subacute state, lequinng 
continued administiation of theiapeutic doses of antimicio 
bials until the operation could be peifoimed 

In the contiol gioup, cases weie selected solely on the basis 
that the histoiy levealed they had leceived no antibiotics oi 
chemotheiapy foi a minimum of two weeks oi longei befoie 
opeiation 

The majoiity of patients in both the study and contiol 
gioup gave a histoiy of five oi moie attacks of clinically diag¬ 
nosed tonsillitis and adenoiditis In one patient, age six yeais, 


TABLE I 


Age Incidence 

The patients’ ages were distiibuted as follo^^s 


Agg in lens 
1 to 3 ^eais 
3 to 6 jeais 
6 to 9 leais 
9 to 12 lears 


Stud\ Gioup 
10 
39 
39 
12 


Cntltrol Glow 


2 

11 

19 

S 


Total 



the histoiy levealed only one known attack of 
tonsillitis at age thiee yeais befoie the second attack a 
five and one-half yeais which became associated , g 

nephiitis The laigest numbei of physician-iecoided a a 
in a child was 32 These occuiied fiom age six weeks o 
months Avhen the opeiation was peifoimed 

The slightly highei age incidence in the contiol gioup six^^^ 
12 yeais is possibly explained on the basis of fewei oi 
seveie attacks in the peiiod fiom one to six yeais 

INDICATION FOR THE OPERATION 

A leview of Table II shows that piimaiy tonsil oi 
disease leads the list as the dominant indication foi the 
tion In this gioup aie included those ivith systemic co^ 
cations 1 emote fiom the upper lespiiatoiy tiact, su 
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kidney disease In most of these (73), the histoiy of soie 
thioat involving the tonsils pieceded othei manifestations 
of systemic disease oi complications 

DURATIONS OF ADMINISTRATION OP PREOPBRATIVE 
ANTIMICROBIALS 

The administiation of the antimiciobials (see Table III) 
was diiected oi supeivised by the lefening physician, ac- 


TABLE 11 



Studv 

Group 

Control 

Group 

Tonsil adenoid, i ecuri ent acute attacks 

73 

25 

+ Historv ot Otitis media, recurrent 

17 


+ Historv of Persistent Cough and Alleig' 

4 


+ History of Repeated URT Infection 

3 


+ Histon of Impaii ed Hearing persistent 

0 


Total 

100 

40 


TABLE III 


Number of Patients Receiving Designated Antimiciobial Befoie Opeiation 


Chloramphenicol 

4 

Sulfonamides 

7 

En thromv cm 

23 

Penicillin 

23 

Tetracjclme 

34 

Tetrac\cline + Xo^oblOCln 

9 

Total 

100 


coiding to the indications In each instance it was felt by 
the physician in chaige that the patient needed theiapy to 
contiol 01 to 1 educe clinical evidence of active inflammation 
to a minimum so as to peimit the patient to toleiate the opeia¬ 
tion moie safely 

Eleven (see Table IV) of those who had been maintained 
on an antimici obial foi longei than seven days weie patients 
who had been hospitalized foi other conditions associated with 
acute tonsillitis and adenoiditis and had the opeiation pei- 
foimed duimg the hospital stay oi lecoveiy phase 
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GENERAL PLAN FOR THE STUDY 

Study Group 

100 patients, all leceived oial oi intia- 
Rlnnw ^ pieopeiatively (see Tables III and IV) 

aseptically fiom a suitable vein mu 
o-pnoici ^ opeiation (patient fully anesthetized imdei 

fljir) a esia) , the opeiation was peifoimed, the tonsils 
hinr,^^ ^ w-eie placed in a steiile glass containei and 
vas again withdiawn while the patient was still asleep 
Conti ol Gi oup 

In the gioup of 40 patients as contiols, pieopeiative anti- 
10 ICS 01 chemothei apy had not been given foi a miniminn 



TABLE IV 


Preopeiative 

Administiation of Antinnoobjals in Da^s 


Da vs 

^ ~ i 4 5 B 7 

Longer 

Numbei 

Total 

0 6 21 28 13 9 5 

18 

100 


of two weeks to seveial months, otheiwise, the technique was 
the same 

Method 

Bacteiiological examination of the specimens was undei- 
taken m the hospital diagnostic laboi atones of the Medical 

0 ege of Virginia Tonsil and adenoid tissues weie leceived 
in steiile containeis, within two houis of excision These 
issues weie maceiated undei stenle conditions, employing 
sand and a moitar and pestle Homogenized tissue was 
moistened with stenle physiological saline Tissue fluids and 
sa me weie then aspirated foi employment as inoculum to 
tiypticase-soy blood agai, eosin-methylene blue agai and tlno- 

glycollate bioth, (B B L) foi anaeiobic and aeiobic culti¬ 
vation 

Blood specimens weie leceived pre-moculated into the 
standaid blood cultuie pieparation of this laboi atoiy These 
blood cultures aie six-ounce prescnption bottles with a peifo- 
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lable lubbei closuie, piepaied as biphasic cultiue bottles con¬ 
taining both solid and liquid media The liquid medium is 
80 to 90 nil of biain-heait infusion bioth, ivith added paia- 
aniino benzoic acid, penicillinase and 01 pei cent agai, 
(B B L, modified) The solid phase is piovided by a slant 
of tiypticase-sov agai, (B B L ) This piepaiation can be 
lelied on to suppoit gion th of fastidious aeiobic and anaeiobic 
oiganisnis, (eg. H influenza, Bacteioides fundulifoiniis, N 
meningitidis. Cl nelclii, etc ) Blood cultuies weie examined 
daily until gion-th ivas obsei\ed, oi discaided aftei two n eeks' 
time 


TABLE V 


Organisms Found m Tonsil and Atfenoid Tissue Specimens 


Single Oiganisms 
N’on hemolvtic Staph 
Alpha Strep 

HemoBTic Staph auieus 
Beta Strep 

Combinations of Jlultiple Oiganisms 
Alpha Strep — Xeisseiia 

~ hemohTic Staph aureus 

Alpha Stiep — hemohtic Staph aureus — Beta Stiep 
Alpha Strep -r Beta Strep 
HemoBtic Staph aureus — Beta Strep 
'iiscellaneous combinations 


Studi 

Group 


4 

O 

o 

6 

0 


43 

9 

5 

14 

9 


Control 

Group 

0 

2 

0 

5 

2 

9 

S 

0 

3 

11 


__ _ 100 40 

E ^ Coffin miscell'ineous combimtions non-hemoU tic stapli 

^ albicans Pseudomonas D Pneumoniae non-hemola tic stiep 
ui^arius Paiacolon species ) 


OBSERVATIONS 

Tissues, as noted in Table V, pioduced piedominantly giam- 
posi ive populations of oiganisms Outstanding in fiequency 
m lese findings Weie staphjdococci and Beta hemoljiiic stiep- 
ococci as piobable offending pathogens In only ten in- 
ances in the study gioup and foui instances in the contiol 
co^^'d' Table, can the tissues have been 

pathogenic oiganisms (occuiience of alpha 
mo jTic stieptococci singly or in combination only with 
- eisseria) Viius studies weie not included 
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The lesuJts obtained on blood cultuie study (see Table VI) 
weie unexpected in that no positive cultuies (excepting hio 
contaminated) were obtained in the series. This finding is 
a vaiiance with other lepoited studies- Intel pi etation of 
ese lesuJts is speculative In tiansient bacteiemia, a single 
sample of blood may not establish the condition Cultuies 
aken in the immediate postopeiative peiiod, would be ex¬ 
pected to leveal manipulation induced bacteremia if the oi- 
ganisms weie circulating with any frequency The fact that 
these cultuies were negative leads to the conclusion that theie 
was no bacteiemia of significant magnitude occuinng in these 


TABLE VI 

Results of Blood Cultuie Studies 


—-—-—_____Nu mber Fositue 

StxKly Group ~ ~~ 


100 0 

35 0 


40 0 

25 1 diphtheioio 

1 mold 


Keceived antimiciobials pieopeiative— 
B ood cultuie befoie opeiation 
Blood culture aftei opeiation also 
ConUol Choup 

Received no antimiciobial pi eopei ative- 
Blood cultuie befoie opeiation 
Blood cultuie aftei opeiation also 


patients This would suggest that the suigical lemoval of 
tonsils and adenoids, even in the presence of existing chionic 
infection, can be peifoimed without exciting an active bac¬ 
teiemia of significant numbers of oiganisms It would also 
suggest that the administiation of antimiciobials foi the 
contiol of transient bacteiemia befoie and aftei tonsil and 
adenoid opeiations should be on a selective basis oi with in¬ 
dications and not as a loutme pioceduie 

In an effoit to make our study as complete as possible, wo 
sent a copy of oui lesults to Di Paul S Rhoads’ whose 
giacious leply follows 


In legald to ^oul lettei and inteicsting papei, which anived yesteida'. 

explain the disciepanc\ between noui results and the ones i'® 
obtained I think oui technique was piopei We have no one elses 
senes to compaie oui tonsil woik with but when w'e did similai wor*" 
with tooth loots snipped off aftei extraction of the teeth, oui peicentage 
of positive blood cultures was light m the middle of the lange of positive 
blood cultuies repoited by other woikers who had done similai studies 
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Our largest numbei of positi\e blood cultures ■nas in the ones in ■whicli 
■ne used an anaerobic method^ described in oui paper and one nhich 
vou did not use This i\as to put the melted agar containing the patient’s 
blood into a sterile Petrie dish then to let it cool after which a laier 
of plain agar was put on top After this cooled, a lai er of melted paraffin 
was put over the agar containing hlood Then w hen colonies appeared in 
the agar, it was possible to take off a small piece of paraffin and go in 
and get the colon^ with a small sterile glass pipette and bring it out for 
identification 

As to the fairlv large numbers of Beta hemoUtic streptococci found 
in Tour “studv group ” m^ guess is that these were not eliminated be¬ 
cause the patients did not haie the same routine which we used in our 
studv For instance vou sav 23 patients recei%ed Pencillin but do not 
sa^ whether it was given intramuscularlv or orallv and foi how manv 
davs tVe soon learned that one could not count on the administration 
of am antibiotic for several da^s unless he administered it himself In 
the patients who receued Penicillin intramuscularlv preoperatii elv, in 
practicalh everv instance we injected the material ourselves so we 
patients received the antibiotic As our paper indicated, 
antibiotics given orallv and for onh short intervals did not uniformlv 
haie the effect of eliminating Beta hemoljtic streptococci You will 
also note that we used a quantitative method in our cultures of the 
w therefore shifts in the bacterial population of the tonsils 

■which we described were much more meaningful (see the Table in both 
of our reprints) 


^‘Stires on page 9 (Table VI) that ^ou had a 
reiativelv small series of patients who had blood cultures postoperatii eli 
possible that had \our senes been as large as the series of blood 
uitures before operation ^ou would have picked up more positne blood 
repoit we were not trving to make the point that e^er^ 
P tient who is to ha\e a tonsillectomv should necessarilv hafe five da^s 
n administration b-4 injection Transient bacteremia seldom 

j threat Present views are that unless there are pretioush 

set “^^'t ■caUes subacute bacterial endocarditis is not apt to be 
P ^aen the bacteremia is of veri transient duration and the valves 
However I do think the precaution we suggested is im 
^ patients who ha'ie had preiious laliular damage V’e tried 

subsequent papers that theie might be an e^en higher 
thp n 1 Potentiallv dangerous Staphylococci in infected tonsils after 
w erp^'D administration of antibiotics to which these organisms 

mil point out that other organisms such as E 

incrppci* pneumoniae, and so forth, were very apt to be on the 

imolimtipp ^ think too much therapeutic 

what they-yypm“'^ "^eie giyung them for 

■what doctors shmirn^^a making too manv recommendations as to 

are correct howeyer ** ^ helieye that our blood cultures 


SUMMARY 


^‘iHHnistiation of vaiious antimiciobials to patients 
itis peisistent attacks of tonsillitis and adenoid- 

01 ® pathogenic oiganism in the tonsils 

oui instances (90 pei cent) The fact that 

“Uclj did not show- any demonstiable evidence of bac- 
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teiemia in blood cultiues should in no way mnnnnze the im- 
poitance of such a possibility in the event of clinical symptoms 
of bacteiemia befoie oi aftei tonsillo-adenoidectomy 
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GILL MEMORIAL EYE, EAR AND THROAT HOSPITAL 
The Gill Memoiial Eye, Eai and Thioat Hospital has just 
completed its Thuty-Thiid Annual Spi mg Congiess lu 
Ophthalmology and Otolaiyngology and allied specialties 
attendance was one of the laigest in the histoiy of the scioo 
with an attendance of 300 doctois and then wives Theie 
weie 40 states, including Canada, lepiesented Theie ‘ 
total of 18 guest speakeis and theie weie 50 lectiues dium 
the five-and-a-half days of the Spiing Congiess In 1961, 
Thiity-Fouith Annual Spiing Congiess will be held lum 
Apiil 9 thiough Apiil 14 



MANAGEMENT OF MAXILLO-FACIAL FRACTURES " 


Frank L Br\ant, M D , 
Slirevepoit, La 


The diagnosis and treatment of facial fiactiues foi*m an 
integial pait of the practice of many otolarjmgologists The 
liter atm e reveals varied methods of management. Some are 
simple, some are complex, but each endeavors to restore the 
contour and rmmobrlize the fragments ]Most yield good 
results as exlrrbited by them respective proponents 

A review of the anatomy of this region is impoidant to le- 
acquaint us with some of the problems that are encountered 
and to understand better the principles and methods used to 
collect them 


The skull is divided into the upper or cranial region, the 
nil die or zygomatico, maxillary and nasal region, and lower 
or mandibular region 


concern itself chiefly with the fractures of 
Ml e thud and more especialh- the lateral por-tion (Nasal 
lac uies will not be considered here ) To gam a better per- 
spectue of the problem, a brief survey of the kinds and 
pecu rarities of the fractures of the entire middle tlnid will 
e rscussed This will piomde a better foundation for the 
nr rei discussion of the fractures of zygomatic and maxiUaiy 


latpiformed above by the frontal bone, and 
thp zvgoma The zygoma and the maxilla form 

to fn, Margin, the maxilla then curves with the frontal 
zvffom^a poi-tion At the infer lor iim, both the 

bo?e to ™aialla continue inward as a thin plate of 

Maxillmv ? floM of the orbit or the roof of the 

^aij sinus Viewed from below, the zygoma has an 

P!utiolog,cal^an“cito?<^°cal* I-ar^-nsological 

Editor EXote -Th.^ Orleans La Jan 13 foeo 

sicceptea for Publicati(S jan° 2*2 Laiansoscope Office and 
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BRYANT MAXILLO-FACIAL FRACTURES 


outwaid pi ejection which, with the stiong abutments of the 
aich, pioduces the most pi eminent featuie of the cheek, the 
cheek bone This aich is foimed by the buttiess of tempoial 
bone posteiioily and of the maxilla anteiiorly Beneath this 
aich lies the conveiging fibeis of the temporalis muscle The 
prominence of the zygoma blends and recedes into the anteiioi 
wall of the maxilla giving the face its bone foi the cheek 

CLASSIFICATION 

A F'tactmes, Lateial Region A fiactuie involving the 
zygomatic bone and zygomatic aich without mteifeience of 
mandibular movement, oi a fiacture of zygomatic bone with 
minimal displacement is classified as a fust degiee fiactuie 
When, in addition to the above, the lateial wall of the maxil- 
laiy antrum is involved with alteiation of facial contom an 
interfeience with mandibulai movement, this becomes, then, 
a second degiee fiactuie When, in addition to the above 
second degiee, theie occuis a comminution of oibital flooi 
and/oi gloss sepaiation of zygomatic-fiontal sutiue an 
depiession of oibital floor, this is consideied a thud degiee 
fiactuie 

B Fiactwes, Cential Region 

1 The simple alveolai fiactuie, it is usually bilateial 
Theie is avulsion of pait of the bone 

2 The low level subzygomatic fiactuie (Lefoit I oi Guei 
in) 

Lefoit I The low level subzygomatic involves the lowei 
anterioi wall oi walls of the maxilla just below the zygon’^ 
The fiactuie line commences at point on the lateial maigm 
of the anteiior nasal apeituie at the pyiifoim sinus, it passes 
lateially above the canine fossa and then inclines upwai o 
the pteiygo maxillaiy fissuie to fiactuie the pteiygoid lam^ 
ina, likewise, it also passes fiom the anteiior nasal apmtu 
along the lateial wall of nose to join the fiactuie line belnn 
This fiactuie may be unilateial oi bilateial 

3 Pyiamindal subzygomatic fiactuie (Lefoit II) 
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Lefoit II has gieatei involvement than Lefort I The 
fiacture line passes from uppei end of the nasal bones at the 
fiontal sutuie line doim to acioss the fiontal piocess of 
maxilla, dowm the laciimal bone and lateially and downwaid 
ovei the infeiioi oibital maigin at legion of the zj'goma- 
maxillaij’ sutuie and then lateially neai the zygomatic but- 
tiess and upwaid to beyond the infeiioi orbital fissuie This 
is higher than in Lefort I 

C Combined Central and Lateral Fiactwes 


a High level supia-zygomatic fiactuie (Lefoit III) 


Lefoit III This IS supia-zygomatic fiactuie It begins 
at a line above the nasal frontal sutuie and passes to the 
fiontal piocesses of supeiioi maxilla, it passes thiough uppei 
limit of the laciimal bone and then ciosses the oibital plate 
of the ethmoid to down below the optic foiamen and lateially 
to leach the infeiioi oibital fissuie Fiom heie it passes 
fiom the lateial wall of oibit to leach the junction of zygo¬ 
matic bone with gieatei wing of the sphenoid 

b The above with addition of a midline split sepaiating 
maxilla into two 


c a and b with fiactuie of loof of oibit oi fiontal bone 


Fiom both a piactical and clinical point of view it is ob¬ 
viously impossible to classify in eveiy instance a fiactuie of 
the middle thud of the skull m a certain specific categoiy, 
owevei, a familiaiity with each gioup does help to give a 
V 01 king knowledge of the pattern a fiactuie may assume 


Applied Suigical Anatomy The immediate undei side 
(middle thud) of the cianium (uppei thud) is the aichi- 
ectual pioblem that is necessaiy to be undei stood 

The maxilla, zygoma, nasal cavity, oibits, sphenoid bone, 
and palatine bones aie the integral parts of the middle thud 
of the skull 


J axi a By the ai clung of the palate and the abutments of 
e maxilla against the fiontal, the zygomatic and ethmoidal 
uies, anj given foice is gieatlj’ lesisted and bettei dis- 
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tiibuted A fulthei support is given by the sphenoid bone 
and its greatei wing The zygomatic bone ledistiibutes the 
load mostly to the fiontal bone and some to the tempoial 
bone The orbits and nasal cavity aie contained within the 
fiamewoik in the middle pait of the skull They dimmish 
the aiea available foi basal bone stiuctuie The sphenoid 
bone IS the keystone of the skull and is situated between the 
facial skeleton and the cianial base 

GENERAL CONSIDERATION OF NATURE OF INJURY 

The natuie of the stiuctuie of the facial skeleton peinnts 
it to lesist much foice fiom below A blow to the anteiioi, 
supeiior, 01 lateral aspects will tend to sheai off the whole 
complex fiom the cranial base 

With any maxillaiy bone injuiy theie aie thiee impoitant 
associated injuiies that should be consideied and evaluate 

1 A gloss disiuption of the maxilla will displace the 
elements of the nasal septum and nasal bones to expose le 
paianasal sinuses to infection The nasal lespiiatoiy u ® 
may be obstiucted by blood clot oi displaced caitilage an 
bone 

2 A gloss disiuption of the maxilla with seveie comnnnu 
tion will not only affect the innei canthal ligaments of the e\ei 
but will also involve the oibital flooi which in turn affec s 
suppoit of the eye Diplopia will be piesent immediae). 
and, possibly latei, entiopion 

3 A gloss disruption of the ethmoidal labyiinth 
volve the ciibifoim plate and give diiect access to the an ei 
fossa of the skull 

With any zygomatic bone injuiy theie aie impoitant as 
sociated injuiies that should likewise be consideied and eva 
ated 

With slight disiuption of the zygoma the piotective fuiictw^ 
of the orbital iim is impaiied, and the natuial piominence 
the cheek is i educed 

With gloss disiuption of the zygoma with seveie doivnwai 
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displacement, theie is much greater loss of the iim of oibit 
and the cheek bone is now* flattened In addition, the infra¬ 
orbital nerve mav be cinshed or torn w*ith lesultant anesthesia 
K stiU gieatei disiuption of the zygoma occuis the external 
canthal ligament is displaced, the check ligaments aie loos¬ 
ened, the extiaoculai muscles do not function pioperlv, and 
the ocular level is loweied 


Acute fractuies of the facial bones aie not, as a rule suigi- 
cal emeigencies howevei, if asph\*xia shock oi hemoiihage 
are present active and immediate mteiwention becomes neces- 
san before any attempt at i eduction and immobilization of 
the fracture can be done If these thiee exceptions do not 
occur, defimtive tieatment should be instituted as soon as 
possible when the general condition peimits On the othei 
and, over enthusiastic and too eailv surgical mteivention 
Bia\ add to the pioblem and may even cause death Good 
surgical judgment, then, is impel ative 

Management may consist of simple i eduction with no ini- 
mo ihzation and tiusting tliat noimal alignment and contour 
e pieseiwed This mav suffice if no further force or 
vio ence is encounteied by the patient, however, many frac- 
u^ are so comminuted and depiessed that some support 
extemal or internal or both must be applied if im¬ 
mobilization IS to be maintained 

depiession do exist the noimal 
nn'a ' ” maxillaiy sinus is altered i e deci eased in size 

piotrude into it It is always 
a PaiH ™ maxillaiy sinus is seveiely injmed to use 
bnnp approach to inspect the sinus cavitj* for loose 

reulaopH^^fi!^ MTieie possible, those fiagments should be 
mfraoihitJ normal lelationship and position If the 
becomp m so shatteied or disrupted, not onlv will it 

an intra au^external skeletal fixation, but also 
tain It packing may be essential to restoie and main- 

niav'^be reQumpJ]'^^n ?-^®^'“\''»'^ei'neath the zygomatic aich 
maj be fractured pieces The zvgoma 

tured that simple ele\ation is insufficient and 
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tiibuted A fulthei suppoi’t is given by the sphenoid bone 
and its gieatei wing The zygomatic bone ledistiibutes the 
load mostly to the fiontal bone and some to the tempoial 
bone The mbits and nasal cavity aie contained within the 
fiamework in the middle pait of the skull They diminish 
the aiea available foi basal bone stiuctuie The sphenoid 
bone is the keystone of the skull and is situated between the 
facial skeleton and the cianial base 

GENERAL CONSIDERATION OF NATURE OF INJURY 

The natuie of the stiuctuie of the facial skeleton peiniits 
it to lesist much foice fiom below A blow to the anteiioi, 
supeiior, 01 lateral aspects will tend to sheai off the whole 
complex from the cianial base 

With any maxillaiy bone injuiy theie aie thiee impoitant 
associated injuiies that should be consideied and evaluate 

1 A gross disiuption of the maxilla will displace the 
elements of the nasal septum and nasal bones to expose le 
paianasal sinuses to infection The nasal lespuatoiy tu e 
may be obstructed by blood clot oi displaced caitilage an 
bone 

2 A gross disiuption of the maxilla with seveie coniminu 
tion will not only affect the innei canthal ligaments of the e}^ 
but will also involve the oibital flooi which in turn affec s > 
suppoit of the eye Diplopia will be piesent immediaei. 
and, possibljr latei, entropion 

3 A gloss disruption of the ethmoidal labyiinth will n^ 
volve the ciibifoim plate and give diiect access to the an ei 
fossa of the skull 

With any zygomatic bone injuiy theie aie impoitant a^^ 
sociated injuiies that should likewise be consideied and e 
ated 

With slight disiuption of the zygoma the piotective functio^ 
of the oibital iim is impaiied, and the natuial piomnience 
the cheek is i educed 

With gloss disiuption of the zygoma with seveie down" a 
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displacement, theie is much gi eater loss of the iim of oibit 
and the cheek bone is noiv flattened In addition, the infia- 
oibital neive may be ciushed oi tom with lesultant anesthesia 
If still gieatei disiuption of the zygoma occuis, the external 
canthal ligament is displaced, the check ligaments aie loos¬ 
ened, the extiaoculai muscles do not function piopeilv, and 
the oculai level is loweied 


Acute fiactuies of the facial bones aie not, as a lule, suigi- 
cal emeigencies, howevei, if asphyxia, shock, oi hemoiihage 
aie piesent, active and immediate intei ventioii becomes neces- 
saiy befoie any attempt at i eduction and immobilization of 
the fiactuie can be done If these thiee exceptions do not 
occui, definitive tieatment should be instituted as soon as 
possible when the geneial condition peimits On the othei 
and, ovei enthusiastic and too early suigical inteivention 
iBay add to the pioblem and may even cause death Good 
suigical judgment, then, is impelative 

Management may consist of simple i eduction with no im- 
mo ihzation and tiusting that noimal alignment and contoui 
'y be pieseived This may suffice if no fuithei foice oi 
uoence is encounteied by the patient, howevei, manj* fiac- 
uies aie so comminuted and depiessed that some suppoit 
ei lei external oi internal oi both must be applied if im¬ 
mobilization is to be maintained 


depiession do exist the noimal 
^ ° maxillaiy sinus is alteied, i e , decieased m size, 

piotiude into it It is alwajs 
a maxillaiy sinus is seveiely injuied to use 

bmio appioach to inspect the sinus cavity foi loose 

lenlacpd^"^^?^ Wheie possible, those fiagments should be 
mfiaoih,t?i noimal lelationship and position If the 
becomp ti shatteied or disiupted, not only will it 

an intia anSr*'^ ? exteinal skeletal fixation, but also 
tain It packing may be essential to lestoie and main- 


ma°"be?eaun°pd Passing undeineath the zygomatic aich 

may be so^fizygoma 
tilled that simple elevation is insufficient and 
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only by external suppoit will its position be maintained 
External fixation oi ti action to supports fiom a head cap 
may be necessaiy 

A caieful clinical examination, as well as X-iay examina 
tion then is most impoitant befoie any decision should be 
made as to the best method to employ As a general lule, the 
fracture is more extensive than the X-iay pictuie usually 
indicates 

As stated above, theie aie numerous methods which the 
surgeon may employ to ieduce and immobilize the fiactme 
I believe that the best method is that one which applies to 
that patient^ and his especial vaiiety of fractuies 

The following methods fiom the simple to the more complex 
aie enumeiated 

1 Simple elevation by hook or towel clamp, especially foi 
maxilla 

2 Elevation by incision and fulcium action elevator, espe 
cially for zygoma 

3 Open 1 eduction and foiceful elevation, either foi 
maxilla oi zygoma or both 

Open reduction and elevation by one of the fust thiee 
methods and transosseous wrung 

5 Open reduction and elevation by one of the fust thie 
methods and ciicumferential internal skeletal fixation 

6 Open leduction and elevation by one of the fust thiee 
methods and fixation by internal wiie pm stabilization an , 
possibly in addition, by external skeletal fixation 

7 Open leduction and elevation by one of the fust tln®^ 
methods and intia-antial packing oi balloon, oi by mechani 
device 

The moie seveiely comminuted and extensive the 
the greater the necessity foi fixation and stabilization 
patient may lequiie two oi a combination of the pi oce 
to accomplish a satisfactory lesult 
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It IS quite e\'ident that one maj' not designate a certain 
method as supei lor and applicable to all fi actui es Pei*sonally, 
I would not like to be limited to any one procedure It is 
true certain suigeons Yill achiere much success by using one 
method in piefeience to others where another will employ a 
second fonn of tieatment with equal success 

Seveial examples have been selected of case histories and 
X-raj's of the patients who have had varjmg degrees and 
types of fractures You will probably note I have none of 
mter-nal wire pin fixation I have used that pioceduie earlier, 
but I hare used other methods to a greater extent and success 


Case 1 This patient received a sharp blow with a small hammer 
directli to his infraorbital ridge X-ra\ retealed a slight 'racture of the 
imraorbital ridge with depression which was evident on palpation 
Traction bv using a towel clamp was emploved to elevate the bones A 
nook could hate been used No operative incision ttas necessart In a 
racture of this tvpe, no further care is needed if no later force is in 
incted Healing in good position resulted 


iTi patient gave the historv of being accidental!' hit ttith 

nt work The clinical and X-i-at findings were similar to 
ca^e 1 as was the management 


^ f patient received a blow b' a fist X-rat s ret ealed a 
There ^ makilla and zvgoma with internal distortion and depression 
towel much ecchvmoses with contusions to depend only on 

was hook for eletation By a Caldwell-L,uc approach there 

diireri t minimal comminution present An eletator was intro- 

were r^i° * e Sinus cavitv and with manual manipulation the fragments 
the normal position Xo furthei fixation was used and 

smenis remained in normal position and healed satisfactorilt 


brass Patient received a blow to the face bt fist probablv with 

and ertenf*^*^^f There were maiked abrasions and contusions of the face 
revealed “^ conjunctiva tnth subconjunctival hemorrhage Xrats 
usine a Pam^ iw*'’ ‘^*®P'^ced and fractured maxilla and ztgoma Bv 
ment with.e approach several small pieces of loose bone frag- 

further PTteee. ® antral cavitt were removed The maxilla revealed 
was inserted remainder of the hone An elevator 

cause of thte antrum and the bones elevated into position Be- 
rubber glove anterior wall and floor of orbit a 

tan and covered half-inch gauze impregnated wnth Amer- 

an antrum wiudn« inserted into the antrum cavitt after 

Window openina Further packing through the antrum 

firm and tight ^ The ^Pe®m mtra antral packing more 

tile fragments in incision was closed X-rat revealed 

The mtra antral packme Healing in good position resulted 

Ca r - ‘ packing was removed in two weeks 

Her''f.ndin^^ind®ma'^ale^'^'* struck tm the cheek bt an auto bumper 
Cose 6 ®®Pagement were essentiallv that as of Case 4 

fusions of the auto accident and receited severe con- 

^iPlopia marked flaltpoint® Further examination ret ealed 

ed Battening and depression of cheek bone crepitation 
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fiactuie of^zfgomatJconiaMUa**'*^ j lereaJed seveiely commmukii 

of antiuni theie "’as eom^ CalduellLuc exposure 

mfiaoibital ndge The z\depression of the entire 
some fiee and^ unidpn#ifi^?,m^S ' After 

cauu, an elevator f Kone pieces \veie leinoved from sinus 
upwaid Simultaneously n fJn^ lateral wall pushed outward and 
It was genth nullpfi um, o ^ ^^o^eulum was fastened to the zigoma and 
made, wiies^weie nlot^a^*^ lateialh After an antrum window was 
aich Later these infraorbital ndge and under zjgoinatic 

cap The Amertm /. ^ n^tached to support from a plaster ofPaiis head 
inseited and fm iTpfT'®? ^‘''eer filled wuth half inch gauze was 

end extndine o f irf,""'’'. «atrtr wit^ts open 

was left in thiep n^. ^ meviouslv made antrum window Thrs 

lenult was satisfectofr """" 

Theie'^ wasfa^ leceived a severe head injmv in an auto accident 
■was present edema with ecch^moses Diplopia 

crunching sens-ition^ pressure gare a 

^^as foiijir? tn hn of a Caldwell Luc appioach the anti urn ca^l^^ 

filled with hlnnri completelv oblrteiated and what lemanred was 

pushed on The larger fragments were 

leplaced we/e mid those fiagments that could be 

iiifiaoibital iidae* Wnes were looped mound the zjgoma and 

finger contmmn^ auUum cavitN was packed with lubbei gloie 

tan the onen half inch packing impiegnated with Aniei 

teinal tnc^mn thiough an antiiim window opening 

the meta'i instituted b\ attaching with inbbei bands the wires to 

penoTS tb ifflf/'fy Head cap Graduallv, over a 

position as tho siifi'rf' ^ z\gom.i and mavillaiv bones were drawn into 

in three wpplr«i ^j^ng subsided The intia antial packing was ienio\ed 

three weeks, and the wares were lemoved in six weeks 

The^Tirfit ’"'■'‘e Hit and kicked in the face 

present^ PninfL,"'*® seveiely contused and abimded diplopia was 
neitliei a riiofir°h '^'^ealed ciunching of the bones on model ate pi essure, 
position A PnM an infiaoibital iim could be felt m normal 

ments of imno exposure revealed an antrum filled with haf 

an the Ltfrrip f a “ tenaculum attached to the zrgoma 

were eenm f.,fr "'thin the antral caviU the bones 

fiagments mn^n outwaid and up\\aid into position Some bone 
placed around m/ '®l'’aced and others had to be removed XViies wm^ 
intiasin'al i orbital ndge and around zrgomatic arch An 

fastened to sivsn "'tH packing wms inserted, the wires were 

tluee weeL uo " P’^stei head cap At the end o 

Window and wups '"tia-antial packing was lemoxed thiough antmn 
d wires removed in five weeks Result was satisfactoiy 

fiactmes kicked in the face by a hoise and suffered niultipk 

fusion, abrasion^ maxiUaiy bones There was marked con 

anterior nojtion nf ffc'cP'latJOn and crunching, especiall) ® 
Caldwell Luc bone and all of anterior wall of cheek B' ‘ 

maxina aiiTzv^fmT** ‘Hat all of the anterior xvall of 

sinal lubbel f rfef? Jr®!,® sUatteied and comminuted Before an inf a 
antium cii cum foi half inch packing was placed within jb 

and anteiio, fp t, f'om the infraorbital udge 

frontal bone T off f ® antrum to the zygoma and lateral pi-ocess of be 

C(7?e fP This patient fell fiom a scaffold and suffered fractures of 
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the nose and both tnaxilla as ell as an inw ardlv displaced ali eolai arc 
Marked contusions abrasions ecchrmoses and subcon 3 unctl^al lienior 
rhages Mere present The nose nas flattened A Jelenko dental arch Mas 
fastened to the uppei teeth, the aU eolai pi ocess m itli metal arch m as 
drawn forward Circumferential wiring was suspended fiom z%^nia 
to each end of metal aich and tightened just enough to immobilize bone 
fragments and the ah eolai pi ocess 

The nose was not collected at this time due to niaiked swelling 
of all intranasal and paranasal tissues 

The wires were left attached foi six weeks when the\ as well as the 
metal arch were remored Healing in good position occuiied 


SUMMARY 

A leview of the injuiies occuiimg in the outei poition of 
the middle thud of the skull levealed that a vaiiety of opeia- 
tive methods weie used The collection and immobilization 
of the fiactuies of the zygomatico-maxillaiy complex depended 
upon the extent of the tiauma 

A pi actical and woiking knowledge of all the tj'pes of facial 
fiactuies of the middle thud of the skull, coupled with fa¬ 
milial ity with the vaiious collective pioceduies, is pertinent 
to msuie good lesults 

Aftei a caieful appiaisal of the chaiactei and extent of 
the injuiy, the suigeon may select that method oi combination 
of pioceduies which in his hands pioves most efficient 
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CORDABRASION TREATMENT OF BENIGN VOCAL 
CORD LESIONS "" 

A Preliminary Report 


Richard Thomas Barton, M D , 
Bevelly Hills, Calif 


INTRODUCTION 

Benign lesions of the vocal folds aie not uncommon’ and the 
technique foi* the lemoval of these tumois is well established' 
Theie is, howevei, consideiable evidence that the lesults have 
been something less than satisfactoiy in many instances due 
to lecuiient or lesidual voice abnoimality, consequently, a 
technique is needed which will piovide J a biopsy, ^ com 
plete excision, and S a smooth vocal fold postopeiatively which 
would pioduce a pleasing voice Unfoitunately, with the 
piesent-day method of stiipping the vocal coid, oi excising 
small cordal lesions, the vocal fold is often distoited, so that 
the end lesult is chronic hoaiseness oi dysphonia It was 
with this in mind that the “Coidabiasion” technique was de¬ 
veloped 


MATERIALS AND METHODS 


With the expel lence gained m the deimabiasion pioceduies, 
an attempt was made on 16 patients with benign vocal coi 
lesions to peifoim a biopsy with the cup bite foiceps followe 
by a coidabiasion using the technique desciibed heieaften 
The lesions weie variously diagnosed as polyps, cysts, papd- 
lomas, laiyngeal nodules, dyskeiatoses and hypeikeiatoses, 
chiomc laiyngitis, hemangiomas, and fibiomas All of the 
patients expeiienced a recoveiy of noimal phonation, and the 
vocal cold regained an entiiely noimal appealance 


Westein Section Amei lean Lno npoloKlca’ 
Rhinolog-ical and Otolog-ical Societ^ inc Denvei, Colo, Jan 22 ^ 

Editors Note This manuscript received in The Lar>nttoscope 
accepted foi piiblitntion Teb 21 1960 
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TECHNIQUE 

Anesthesia is especially impoitant in coidabiasion It must 
pioduce lelaxation of the vocal colds and piovide sufficient 
tune for the pioceduie to be completed The patient is fust 
given Pentothal Sodium^ intiavenously and hypeiventilated 
with oxygen This oxygenation_allows a safe apneic period 
of three to fne minutes, during which time the suigeiy is 
performed While the mask is being removed and the laryn¬ 
goscope introduced, Anectine- is administered mtiavenouslv 



Fig- 1 

piece 


Speclall^-desigrned diamond burr attached to contra-angrle hand- 


in a smgle injection to achie\e temporaly paialvsis of the 
larjmx The larjmgoscope is passed down into the laijuigeal 
vestibule so as to be wedged at its distal end between the 
false coids and almost diiectly on top of the true cords 
Biopsv-excision of bulky lesions is then done with the Cup- 
Bite Angulai Jaw Forceps 

Theieaftei, a specially-designed diamond buir^ (see Fig 1), 
attached to the usual dull and handpiece used in temporal 
one surgeiw, but with a contia-angle attachment to aid 
-ynsualiz ation through the endoscopic instrument (see Fig 2), 

ouDiamond Compani (Ordco) 11423 Van- 
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IS introduced into the glottis The abnoimal poitions of the 
vocal colds aie abiaded with this biui wheie indicated on the 
approximating and supeiioi sui faces, smoothing out the 
biopsy defect at the same time Gieat caie is taken to avoid 
the vocal piocesses and the anteiioi commissuie, but both 
coids may be “sanded” at the same siugical pioceduie It 
was found to be moie convenient to stait posteiioily and pio- 
duce the abiasion woiking foiwaid oi anteiioily 

In two patients, wheie the lesion was an extensive polyposis 



of both colds lequiring gieatei opeiating time, a small en o 
tiacheal tube was passed and left in the posteiioi commissuie 
duiing the pioceduie This, suipiisingly enough, did no 
mteifeie with the exposuie of the coids and, fuitheimoie, 
had the added advantage of holding the coids taut m oi e 
to facilitate the coidabiasion 

Postopeiatively, the patients weie advised to not use theif 
voices foi two weeks, followed by a “whispei” peiiod o an^ 
other two weeks At the end of this month, phonation va 
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onh gxadually peimitted Haimful habits, such as smoking 
and vocal abuse, weie discouiaged fiom the beginning 


RESULTS 


The encoui aging aspect of this pielimmaiy lepoit is that 
eveiy one of the 16 patients legained a natuial, cleai ^olce, 
and the vocal folds iinifoimlv letuined to a noimal appear¬ 
ance The technique was especially satisfactoiy in those cases 
of polvposis and dyskeiatosis calling foi a “stiipping ” 

In my hands, stiipping of the coids ^Mth lai\'ngeal foiceps 
has ne\ei been a satisfactoiv piocedure The tine folds aie 
too often left lagged and iiiegulai, \^heieas in tins method, 
they lemained smoothly denuded 

The coidabiasion technique was found to be especially ef- 
fectne with eailv laijmgeal nodules in piofessional smgeis 
and entertaineis The smallest of incipient vocal cord nodule 
01 fibioma mav be tiimmed without taking too much of the 
appioKimating edges A quick impio\ement in voice is thus 
obtained, and eaily lesions can be safely opeiated upon with 
this technique 


The Wisdom of denuding both colds at the same operation 
las been questioned, yet by a\oiding the anteiioi commissuie, 
no webbing, synechiae, oi stenosis lesiilted By allowing only 
a legime of stiict ^olce lest postopeiatively tlieie weie no 
oublesome gianulations oi gianulomas ® This being, in es¬ 
sence a scaiification technique, the complications of gianu- 

omata oi anteiioi commissuie w'ebbmg aie consideiablv less 
likely 


COMMENT 


Piiniary difficultv of removing benign vocal coid 
excision of a sufficient poition of the vocal 
iireiM 'the mass may lesult in a dysphonia which is 

eisiDle Coidabiasion appears to be a possible solution 


lesion emphasizes the principle that lemo^al of the 

w-illnma damage to the undeilying elastic membiane 
P lice a noi mal coi d, however, hei ein lies the difficultj' 
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I have lecently seen a well-known singer whose voice was 
peimanently damaged by the removal of a papilloma fiom the 
cord in such a fashion that a laige niche was left peimanently 
in the approximating edge 


The Jacksons® lecognized this when they warned against 
lemoving too much tissue and leaving a concavity They be¬ 
lieved it better to “leave a convex edge of the lesion on tie 
cold, even if this should allow a little of the basal tissue to 
lemain If necessaiy, a secondaiy pioceduie can be done 
This quotation would seem to undeiscoie the difficulty o 
conventional techniques 


Again, let me emphasize that this is a piehminaiy lepoi 
and a moie accuiate evaluation of the method can be obtaine 
only aftei furthei expeiience 


CONCLUSION 

1 The coidabiasion technique lepiesents a possible solu 
tion to the oftentimes unsatisfactoiy lesults in voice 
which may be obtained by laiyngoscopy and biopsy-excisio 

2 The technique heiein described is effectively employed 
in the removal of the smallest of coidal lesions to the excisi 
of extensive polyposis of the vocal coid 
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VIRAL INFECTIONS OF THE RESPIRATORY TRACT *■, 

W Paul HA^T:NS, Jr , M D , 

Philadelphia, Pa 

The lole of ^*lral infections of the respiiatoiy tract as a 
prime cause of moibiditj* thioughout the woild is lecognized, 
and the impact of these diseases on civilian and railitaiy popu¬ 
lations IS iightfully regarded as an economic and medical 
threat of majoi importance Their fiequent association "unth 
bacteiial complications augments their dangers In clinical 
seveiiti-, they lange thiough a broad spectium from minoi 
illnesses to swiftly fatal diseases, and epidemiologically thev 
lun the gamut between isolated sporadic cases and world¬ 
wide pandemics 

Duiing the past 25 yeai*s, a gieat deal of infoimation has 
become a\ailable concerning viruses found in association with 
diseases of the human lespiiatoiy tract, although many of the 
problems concermed i\nth these diseases remain unsolved^ 
Unfortunately, the clinical significance of some of the more 
recently described viruses is not yet fully appreciated, so that 
classification on the basis of causative agents is inadequate 
In addition, the likelihood that numerous, as yet undiscovered. 
Viruses exist furdhei complicates the problem In view of 
these difficulties, the Expert Committee on Respiratory Virus 
Diseases of the World Health Organization has recently recom¬ 
mended a simple classification of respiratory sjmdromes 
caused by viruses^ (see Table I) It is my intent to limit my 
discussion todav to influenza viruses and adenoviruses and 
the diseases thev cause, recognizing the fact that the common 
cold lemains the most important unsolved problem in this 
field 


INFLUENZA 

Three antigenic tv-pes (A, B and C) of human influenza 


meeting of the Eastern Section American Lart ngolostical 
^ esical and Otolosrical Societ\ Inc Philadephia Pa Jan S 1960 
t rom the Jefferson Medical Collegre Philadelphia 

manu.crmt ,n The Lar^ ngoscope Office and 
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Virus are lecognized Types A and B have undeigone seveial 
changes antigenically since they were fust described, although 
the alterations in influenza B viruses have been much less 
sti iking than those observed in influenza A viiuses No evi¬ 
dent changes in antigenic constitution have been found m 
influenza C viiuses Since the fust recoveiy of influenza A 
virus in 1933, minoi changes have occuiied fiom yeai to j^ai, 
with major alterations occuiring mfiequently and maiked bv 
the appealance of antigenically quite diffeient stiains of viius 
that remained piedominant In 1946-47, A 1 influenza viius 


TABLE I 


Respiiatoiy Syndromes Caused b'' Viiuses 


1 Influenza 

2 Common cold 

3 Viius pneumonia 


T\pes A, B, C 
Unknown 
Psittacosis 
Adenoviruses 
Ati pical pneumonia 
(Eaton, et al) 


4 Unclassified acute lespiratoiy disease— 
Acute lespiratory disease 

Nonbacteiial exudative pharyng 
Phai yngoconiunctival fever 
Kei atoconiunctivitis 
Obst laryngotracheobionch 

Acute pneumonitis (infants) 

Heipangina 

Pleurodynia 


Adenoviiuses 

(ECHO, JH, 

Adenoviiuses 
Adenoviruses 
Adenoviruses 
CA virus 
(Inf, HA 2) 


2060) 


Sendai 

(Adenoviiuses 
Coxsackie A 
Coxsackie B 


, HAD 


These data M ere assemhled from the First Report ^Bvp^t Bepott 

RespIrator^ Virus Diseases World Health Organization te 
Series No 170 1959 


was lecognized and lepresented the fust impoitant an ige 
change of this kind The second and most sti iking 
antigenic chaiacter was obseived in 1957 when the > 
Asian influenza viius, appeared 

The pandemic caused by the Asian vii us has been 
lepeatedly Following its appeal ance eaily m 1957 m 
the VIIUS spiead thioughout the woild duimg the nex 
months Four phases could be discerned m its piogiess 
fust phase was the introduction of the vuus, spiead 
contact, and apparently moie fiequently by means of shipP 
and lail tiaffic than by an travel 
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The second phase was that of viius seeding Although 
m some aieas infection spiead lapidly aftei mtioduction of 
viius, particulaily in Em ope and the United States, laige 
outbreaks did not occur until six weeks oi nioie following the 
fust detection of viius 

The thud phase Mas that of the mam epidemic Thioiigh- 
out the world, the moibiditj* was high, the mortality low, and 
outbreaks weie often explosi\e Moibiditv was greatest 
among young childien, but moitalitv increased Muth age 

The fourth, postepidemic, phase followed the main epidemic 
phase and was chaiacteiized by an appaient relative qui¬ 
escence of infection, in an environment m which Asian ruius 
was isolated foi many months fiom spoiadic cases 

Duiing the pandemic of 1957, death occuiied in some pa¬ 
tients ivith influenzal pneumonia rvithout any evidence of 
coincident bacteiial infection The histologic changes in the 
lungs of such patients closely lesembled those seen in patients 
dnng of influenza duiing the pandemic of 1918 MTien pneu¬ 
monia occuiied duiing the couise of influenza in 1957, it was 
Usually in patients with pie-existing chionic pulmonarv con¬ 
gestion associated with disease of the heart and lungs or with 
ate piegnancy In patients djnng of Asian influenza, second- 
arj' bactenal infections weie common and pneumococcal and 
stephvlococcal pneumonias weie most fiequently encounteied, 
he lattei being moie pi eminent 

^ith the exception of atj-pical pneumonia associated with 
psittacosis, theie is no specific tieatment foi any of the dis¬ 
eases of the respiiatoiy tract due to viruses, including in- 
uenza "^tTien influenzal pneumonia is complicated by second- 
ai-> bacterial infection, appropriate antibiotic theiapv is in- 
ica e , however, the indiscriminate use of antibiotics m un- 
mp icated influenza in preMously healthy persons is un- 
There may be some justification for the use of 
patients with chionic pulmonary oi cardiac dis- 
0 contract influenza, although this should be a matter 
attifi appraisal and not a loutme procedure A similar 

uati f should condition the approach to the care of 

on s with acute staphvlococcal infections, diabetes, neuio- 
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logical disoideis with lespiiatoiy involvement, and in late 
pregnancy patients who acquire uncomplicated influenza 

The administiation of 1 0 ml of inactivated viius vaccme 
containing lepiesentative stiains of influenza A and B viiuses 
IS the most effective method foi the pievention of influenza 
Immunization of childien should be modified by leducmgthe 
amount of vaccine according to age and weight, and m all 
gioups the injection of vaccine into egg-sensitive individuals 
must be avoided 


ADENOVIRUS INFECTIONS 

Among the lecently desciibed adenovii uses, theie aie at 
least 18 distinct antigenic types Some of these aie impoitan^ 
causes of acute infections in man, involving the lespiiatoii 
tiact fiom the nose to the lungs, the conjunctivae, and the in¬ 
testinal tiact The clinical pattern of disease depends on tie 
extent and location of involvement Cellulai neciosis, wi i 
inflammation and hypeitiophy of the legional lymphoid tissue, 
occuis 

The lespnatoiy disease pi odneed in adults by adenovii uses 
IS chaiacteiized by headaches, malaise, and aching 
Fevei, phaiyngitis, and cough aie present, and they naay 
accompanied by vaiying degiees of evidence of involvenien^ 
of othei tissues, including conjunctivitis, coiyza, exuda e o 
the hypeitiophic lymphoid tissue of the tin oat, lympha eno 
athy, tracheobronchitis, bionchiolitis, and atypical pn®^ 
monia The syndiomes of undiffei entiated acute lespiia oi^^ 
disease, nonbacteiial exudative phaiyngitis, atypical pue^^ 
monia, and phaiyngoconjunctival fevei fall in the gioup 
conditions caused by these viiuses In addition to lespnu 
illnesses, folliculai conjunctivitis, epidemic keiatoconjunc i 
tis, and, in childi en, gastrointestinal symptoms may be cans 
by ceitam of these viiuses 

Adenovii uses aie widespiead thioughout the woiiu 
may be recovered fiom the nasophaiynx and fiom feces, 
may be tiansmitted by the lespiiatoiy oi 

loute Outbieaks of acute lespiiatoiy illness caused by 

agents aie facilitated by ciowding and pool hj^giene, a 
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fa\oiite sites foi epidemics aie mihtaiy camps, paiticulailj 
among new leciuits, and institutions foi childien These 
infections aie especially pievalent duiing the Wintei, and the 
moibidity in the Summei is usually low At piesent, thej 
aie fai moie common among the militaiv, although Summei 
epidemics of Types 3 and 7 infections have been obseived 
among ci\nlians, especially childien 

Inactivated vaccines containing Types 4 and 7 have been 
pi oven to be veiy effective in pi eventing acute lespiiatoiy 
disease caused by these agents, howevei, the low incidence 
of disease in the civilian population and in peimanent militaiy 
peisonnel does not justify the use of the \accme except among 
newli"^ lecililted peisonnel in the Aimed Foices wheie the 
moibidity is high 


SUMMARY 

Infections of the lespiiatoiy tiact constitute a pioblem of 
piime impoitance throughout the woild In spite of the tie- 
mendous advances being made in discoveiing new lespiiatoiv 
viiuses, most of these infections aie still undefined as fai as 
causative agents axe concerned Much has been learned about 
influenza viiuses and, moie lecently, about adenoviiuses and 
the diseases they cause, howevei, the common cold still con- 
fionts investigatois in this field as the most impoitant un¬ 
solved pioblem, since the causative agent oi agents aie yet 
unknown 
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ENZYME THERAPY IN OTOLARYNGOLOGY 


A Report on the Use of Buccal Tablets of 
Streptokinase and Streptodornase (Vandase) 

Watt W Eagle, M D , 

Duiham, N C 

Enzymes of the hemolytic stieptococcus bacteiia have been 
used theiapeutically since 1949 foi vaiious inflammations, 
with 01 without infections We shall tiace this enzyme 
therapy thiough the eia of topical application, the intiavenous 
and the intiamuscular methods of tieatment This pieseiit 
xepoit lefeis to our expeiience, using the buccal loute of 
thei apy, in which an enzyme is absoi bed thi ough the buccal oi 
sublingual mucosa as the tablets dissolve 

The histoiical backgiound of the development by leseaicli 
of the enzymes that originate fiom hemolytic stieptococcus 
cultures is a fascinating one and is excellently summaiized w 
a papei by Sheiiy,' which I presume most of you fxom the 
St Louis aiea heaid when it was presented in that citv iii 
Maich, 1958, and which the lemaindei of you lead m 
Annals of Otology, Rhinology and Laryngology, issue o 
Maich, 1959 This article is highly lecommended leadiuSi 
both fiom the histoiical and chionological viewpoints, bu 
mainly foi the rationale m the use of streptokinase and stiep 
todoinase, the enzjTOes we aie discussing 

In 1933, Tillett and Garnei,- to then surprise, dernonstiated 
that a culture of hemolytic streptococci added to noima 
human plasma had the capacity of causing immediate 
and that then the clotted fibrin immediately liquefied 
was peculiar in that it differed from the usual digestion o 
solid proteins by a proteolytic enzyme They found the sam® 

•Read it the nieeting- of the Southern Section Ameiican 
Rhinologic'i) and Otolog-ical Societj Inc Net\ Oilcans La Ja" ^,,1 

tFiom Department of Suigera Division of OtolaiMieolos'' 
veisitv Medical Ctntei , j,, 

tSti eptokin xse ind Streptodornase (Varidase-Biiccal Tvpe) supP 
Ledeile Laboratories Division of Ameiican Cvanamid ComP xn' 

Dditoi s Note This manusciipt teceited in The Lai j ngoscope Of 'C 
accepted for publication Jan 22, 1960 
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leaction would take place fiom cultuies obtained fioni pa¬ 
tients, and tlieie weie 28 stiains of hemolj’tic streptococci in 
the cultuies used These infections included scailet fe\er, 
eijsipelas, cellulitis, abscesses, and numeious othei infections 
In 1934 these same authors" demonstiated that blood seia 
fiom patients ha^^ng acute bacterial infections aie capable 
of agglutinating certain tj'pes of benioh'tic stieptococci, but 
tins function was piesent only duiing the acute infections 
and disappeaied soon aftei the patients lecoveied This 
function diffeied fiom antibody foimation in combatting a 
disease They leaffirmed that plasma containing a cultuie 
of hemolvtic stieptococci caused immediate agglutination of 
the oiganisms m a leiy few minutes, even in dilute solutions 
The inability to pioduce agglutination in noimal seium led 
to the testing with fibimogen, which is the piotein in plasma, 
but normally absent fiom sei um They stated that fibimogen 
incieased in effectiveness dining an acute infection and was 
the active piinciple in plasma for the agglutination 


In 1945 Chiistensen^ stated that the Ivsing factoi in liquefy¬ 
ing a clot lepiesented a pioteolj'tic enzjmie noimally piesent 
in human seium, but inactive On addition of the hemoh’tic 
s leptococcus fibiinohsin, the lysing factoi (fibimogen) was 
actiiated, similai to the trj-ptogen, or the entei kinase m other 
P ysiological studies relative to the intestinal ti act. He also 
fL fibiinolysin had no pioteolj'tic activitj' and that 

oh sing factor could stimulate the pi oteoh'tic activity spon- 
aneously He postulated that the lysing factor was an m- 
onzj-me, which is a zjTnogen, in seium acti¬ 
on ^ ^ kinase In this instance the kinase was hemolji;ic 

ep ococcus fibiinolysin, which he termed stieptokmase 


Tillett, Sheiiy and Chiistensen" weie still mvesti- 
of effects of stieptokmase on cultuies and specimens 

exnHaJ ^loni puiulent infections, such as pleural 

strenf?’ discmeied that theie was a hemoh-tic 

stieptokmase pieparation they 
tion of capable of causing a complete dissolu- 

oientm ■'^hich is the solid mateiial and sedi- 

which as found to be desoxinibonuclease, 

' eimed stieptodomase This new enzj-me, sti-epto- 
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Enzymes of the hemolytic sti eptococcus bacteiia have been 
used therapeutically since 1949 for vaiious inflammations, 
with 01 without infections We shall tiace this enzyme 
theiapy thiough the eia of topical application, the intiavenous 
and the intiamusculai methods of treatment This pieseiit 
lepoit lefeis to our expeiience, using the buccal loute of 
theiapy, m which an enzyme is absoibed thiough the buccal oi 
sublingual mucosa as the tablets dissolve 


The histoiical backgiound of the development by leseaicli 
of the enzymes that originate fiom hemolytic sti eptococcus 
cultuies IS a fascinating one and is excellently summaiized m 
a papei by Sheri y,^ which I piesume most of you fiom the 
St Louis area heaid when it was presented in that city m 
March, 1958, and which the remainder of you read m the 
Annals of Otology, Rhtnology and Laryngology, issue of 
March, 1969 This article is highly recommended reading, 
both from the historical and chronological viewpoints, but 
mainly for the rationale in the use of streptokinase and stiep- 
todoinase, the enzymes we are discussing 

In 1933, Tillett and Garner,- to their surprise, demonstiated 
that a culture of hemolytic streptococci added to noinial 
human plasma had the capacity of causing immediate clotting, 
and that then the clotted fibrin immediately liquefied This 
was peculiar in that it differed from the usual digestion of 
solid proteins by a proteolytic enzyme They found the same 


Southein Section Ameiicin Lm npoloeiM' 
RlunoIog:icTi and Otolog-ical Society Inc New Oileans 1 *t J , 

tFi om DepT^rtment of Suig-ei\ Di\ision of Otolan ngoloer'' 

\eisit\ Medical Center 

rsti eptokinase and Streptodoi nase (Vai idase-Buccal Tj pe) supplied 1" 
LiCdei le -Liaboi atories Di\ ision of Ameiican Cjanainid Company ^ 

Dditoi's Note This manuscript iecei\ed in The Larj ngoscope Office ** 
accepted foi publication Jan 22 I960 
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the femoial and othei laige blood 4essels in dogs By 1955 
theie iieie seveial lepoits" of mtia\enous theiapy of stiepto- 
kinase in humans, hoivevei, in the human, tins t\pe of thei¬ 
apy was not without complications, such as fevei, systolic 
hypotension of tempoiaiy natuie, and polvmoiphonucleai 
leukocytosis, but, theie was no change in the clotting oi 
bleeding time of anv of the patients Exti a-\ asculai bleeding 
lias laie but also was a possible complication duiing intia- 
Nenous theiapy 


Stieptokinase and stieptodoinase weie now lecognized as 
most useful foi the tieatment of ceitain and lestiicted condi¬ 
tions, if used cautiously and a piopei blood lei el maintained, 
not only in infections but also in injinies wheie theie was 
extiaiasation of blood and fluid into the tissues with typical 
signs of inflammation and edema 

Sheiiv' suspected that many diseases, such as aithiitis 
gout, bacteiial endocaiditis, oi any of the diseases which aie 
manifested by a piecipitation of abnoimal mateiial in blood 
'essels 01 bodv tissues may eientuallv be tieated successfullv 
by a specific enzvnie 


oon after the complications weie noted following intia- 
lenous theiapv, attention was diiected to the intiamusculai 
nie lod, howe^el, due to localized pain and nodule formation 
^ intramuscular injection, this method was 

nsed sparingly, and mainly in those cases ryhere very fery 
injec ons were required—and even then only for an acute 
ntiammatoiy process of short duration The preparation 
intrarenously and intramuscularly in 
^ 1 ^ infections, inflammations, and pieyention of 
lahn^^^^ ndhesions, and e\en to the present date the piepa- 

general surgery by these methods 
6 leie are thromboses and purulent infections 


ha?h!!^^^P and intramuscular methods of theiapy 

to follow®'* oomphcations, studies were then begun 
fea',ihiQ wrether another method of administration was 
and stipnl 'fl^o therapeutic yalue of streptokinase 

how established The problem was 

best to administer it 
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doinase, was found to liquefy completely piuulent dischaige 
by bieaking up all of the nuclei of white blood cells and pus 
cells This then led to fiuther studies by Tillett, Sheiiy and 
otheis,' lepoited in 1950, when they announced that stiepto 
kinase and stieptodoinase could be intioduced locally and 
topically into the thoiacic cavity to cause lapid enzymatic 
changes with debiidement without any geneiahzed leaction 
to the patient Stieptodoinase was found to have no effect 
on living cells The patients who weie tieated had empyema, 
pneumothoiax, pneumonectomy, osteomyelitis, sinusitis, and 
degeneiative ulceiative lesions 

Of otolaiyngological inteiest, this is the fust instance of 
enzymatic theiapy foi a sinus infection The case tieated 
was a 42-yeai-old male who had a chionic left maxillaiy sinus 
infection foi thiee yeais, with an acute flaie-up of ten days 
duiation One-half cc of pus was aspuated fiom the sinus 
by a needle, and 500 units of sti eptokmase and 1000 units of 
stieptodoinase weie intioduced thiough the needle A fe'V 
minutes latei 5 cc of pus had liquefied and, thus, could be 
aspirated Follow-up cultures weie steiile, and the patient 
had immediate lelief of the acute sinus infection 

The same investigatois obseived that by topical application 
of stieptokmase and stieptodoinase theie was an acceleiation 
of lecoveiy of patients having any disease in which theie was 
a fibiinous exudate They noted that extia-vasculai clots oi 
loculated hemoiihages quickly cleaied up by lysis Most le- 
maikable was the disappeaiance of all bacteiia fiom wounds 
The lemoval of debus fiom these infected aieas allowed natu- 
lal and acquued immunity to function, and, togethei with 
antibiotics, which had made then appeal ance by this tune, t e 
lecoveiy was diamatic and lapid In then studies they founo 
that theie wi^as no injuiy to the mucosa oi soft tissues duimg 
any local oi topical theiapy 

In 1952 Johnson and Tilletf lepoited the injection of 
sti eptokmase and stieptodoinase mtiavenously m animals 
foi dissolving venous thiombi m eais of labbits, and SheiiV 
and his co-ivoikeis^ in 1954 demonstiated that mtiavenous 
injections of sti eptokmase caused dissolution of thiombi m 
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thjioglossal duct cyst, tonsillectomy and adenoidectomv, and 
mastoidectomy We also have used the piepaiation on patients 
who have had tlmd molar extiactions by then dentists, ab¬ 
scesses of the cheek, hemoinhage and hematoma of the \ocal 
cold, secietoiy otitis media, hematoma of the tongue (fiom 
biting the tongue), heipes labialis, and some of the deima- 
toses One case of poison oak cleaied immediately, but two 
cases of tiumpet vine (cow itch) did not lespond to this 
theiapy One case of eij*thema multifoime completely dis- 
appeaied and did not lecui foi seveial months A case of 
chionic phaijTigitis due to the local use of antibiotic lozenges 
did not lespond, and neithei did one case of secietoiv otitis 
media, but othei cases of secietory otitis media did lespond 
quite well T\vo cases of gianulation tissue of the mastoid 
weie successfully tieated, but in one case gianulation of the 
middle eai did not lespond to a minimal amount of the thei- 
We leally could not evaluate this lattei case, ho^ye^el, 
because of the extieme sensitvitj' of this patient to eveiy 
knoivn diug, and tieatment had to be discontinued because 
of stomatitis aftei using two tablets—our only case of such a 
complication 


Oui most lemaikable lesults lelative to lapidity of dis- 
appeaiance of inflammation and infection weie obseived fol- 
OMing external fiontal oi Caldwell-Luc maxillaiy sinus sui- 
Seij In most instances we weie dealing with a puiulent 
i<mtal sinus infection of osteomyelitic tj-pe, or a polypoid 
30 puiulent infection in the maxillaiy sinus In one case, 
suigeij on the fiontal sinus had to be delayed until the 
pp buccal and tetiacycline theiapy because of intense 

^ ‘iuc to bony peiforation with edema, ledness, 

infection In anothei instance theie was an 
of ^®^tal sinus disease found unexpectedly at the time 
operation This was a case of a giant-cell 
had L ^ losing osteitis, wheieby the entiie nasofiontal duct 
lubbSh,!, “ nasofiontal doct was made, a 

moied “serte'l. and some weelis latei the tube was le- 
and ^ months latei theie was a sudden swelling 

of the o^'er the fiontal legion, with eleyation 

os eum of the fiontal bone and eyentual peifoiation 



670 


EAGLE ENZYME THERAPY IN OTOLARYNGOL 


Aftei much study foi many months it was found by manv 
investigatois^® that theie was good absoiption of stieptokinase 
and stieptodoinase by the buccal mucosa, that theie was good 
penetiation thiough the mucosa, and that the desiied effect 
was pioduced as well by buccal absoiption as by the intia 
venous and intiamusculai methods, fuitheimoie, theie weie 
no side ill-effects, which had occuiied with the othei methods 
of theiapy Vaiious woikeis expeiimented with vaiiousdis 
eases, including bionchitis, bionchiectasis, letinal vein thiom- 
boses, chionic leg ulceis, phlebitis, post-dental extiaction 
sockets, and oio-piiaiyngeal siugical wounds In addition, 
the piepaiation was used in acute coionaiy thiombosis, 
myocaidial thiombosis and infaiction, thiombosis of vaiions 
aiteiies and veins, and othei types of disease wheiein tlieie 
was a fibiiii clot oi exudate, with oi without infection 
Biuises of muscles and othei tissues, spiains of ligaments an 
tendons weie found to lespond well This is of extieme sig¬ 
nificance because of the economic factoi of patients being a ® 
to lecovei quickly and letiun to woik Athletes, who aie 
continually subject to mjiuies, with inflammation and hemoi 
ihage, have benefited maikedly by this theiapy, howeveb 
one must not piesciibe the piepaiation foi a patient 
a collagen disease, a diminished Iivei function, oi a boo^ 
clotting disease The piepaiation also should not be a ^ 
miiiisteied aftei oi duiing an acute hemolytic stieptococca 
disease because of a possible alleigic manifestation 


The Otolaiyiigological Seivice of Duke Hospital has use^ 
stieptokinase and stieptodoinase, buccal type, foi 
types of cases, but this lepoit is based entiiely on my 
expelleiice with my own piivate patients In June, ’ ^ 
senes of almost 100 cases was staited in ivliich we use 
buccal method of theiapy The gieatei poition of these ca^^^^ 
lepoited heiein was selected on account of postopei 
edema, ecchymosis, hematoma, oi infection pnoi to suig 
We have used the piepaiation in conjunction wath the o 
mg opeiations external fiontal sinus, intianasal e i ’ 
sphenoid, submucous lesection of the nasal septum, 6a 
Luc maxillaiy sinus, shoitening of elongated styloid £ 

lemoval of phaiyngeal and nasophaiyngeal tumois, exci 
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Hnd extei ml fiontal 
mn t\ne N'lSOflO'*' 


\ ase 50 D-65(,'.8 .v, ^ .. 

J., f tune ossifyinpT fibroma found—g-iant-cell t\pe n>i 

<3uct obliteiated Revised exteiinl frontal operation Sept 
lovving ibscess with skin peiforation This photo was made Oct ^ 
and sho\\ s complete lieilinj^ of incision and sinus ti ict b> u‘’G of 
sti eptokinase and streptodornase with tetracAciine 
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rirf: t Sime patient MS F-1 Git This photo inncie on 
"iftei use of ten buccal tablets Not an alleig'ic individual u' ' 

postopei itive edema 


of the skin Again buccal and tetiacycline theiapy was use , 
with subsiding of the acute infection (see Fig 1) Then '' 
weie able to pioceed with a levision of the external fion < 
sinus opeiation, at which time a polyethylene tube was m 
seited into the le-opened nasofiontal duct The patien ' 
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was veiv small oi massive (see Figs 2, 3) Complete le- 
co\erj' was lapid in all cases except one, a Japanese student 
who seemed to ha\e no lesponse at all to the piepaiation All 
cases of postopeiatne maxillaiy sinus edema and ecchvmosis 
following Caldwell-Luc opeiation lesponded with equal la- 
piditi (see Figs 4, 5) The edema and ecchymosis that 
occuis, especiallv in alleigic indniduals due to stilling up of 
the infection by the suigeiy (an example of bacteiial alleigj'), 
usually subsided in two oi thiee days This method of theiapj 
pioduces much moie lapid i eduction of edema than intia- 
lenous calcium theiapy oi any othei means of i educing 
post-tiaumatic edema 


I cite a case of heipes labialis, with the lesions extending 
o\ei the cheek This patient, a nuise, had lecuiient attacks 
of hei*pes since childhood, which came on quite often follow¬ 
ing exposuie to sunshine Smallpox vaccinations and othei 
means of tieatment in the past had failed to pi oxide lelief 
She stated she xxould like a tiial of the buccal theiapy and did 
deiix'e immediate benefit on one day’s theiapy but continued 
le medication foi sex’eial days Theie xxas no lecuiience 
01 almost eight months, and then she xvas able to aboit an 
attack dining the lecent holiday season by using one tablet 


ne patient accidentally bit hei tongue eaily one morning, 
fusing a hematoma about the size of a pencil eiasei Ex' 
ate afternoon, after using only txvo buccal tablets, the hema- 
^®mp^6tely disappeaied In another patient, a 
sc 00 teachei, a hematoma oi submucosal hemoiihage of a 
'oca cold disappeaied ox’einight folloxving minimal buccal 
eiapx Oidinaiily such a hematoma xvould lequiie txvo oi 
lee xveeks to disappear spontaneouslx’ 


^^^'0 not used stieptokinase and streptodoinase in as 

can ^ ®®®^'^®^sillectomy cases as xve had hoped to but xx e 

postoperative slough is less thick and 

theiP^, eaihei, and it is also thought 

thp an, Phai>mgeal angina We plan to use the buccal 

satisfiPri tK f senes of adult cases, because xve aie 

satisfied that it is beneficial 


It has been established that the optimum dosage of sti epto- 
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rig" 5 KH P-0‘1782 This photo made on Vng lo 10^)9, iftei n 
14 buccal tablets 


still wealing the tube in situ, and he has had no lecuiience 
of any tiouble up to the piesent time—seven months 

The buccal sti eptokinase and stieptodoinase weie used m 
many cases of postopeiative hematomata of the nasal septum, 
aftei the hematoma had been lemoved, whethei the hematoma 
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cases in which buccal tj'pe of theiapy was used foi various 
otolaijTigological conditions 
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kinase and stieptodoinase foi an aveiage-sized adult is foui 
tablets pel day Each tablet contains 10,000 units of stiepto- 
kinase and at least 2,500 units of sti eptodoi nase The tablets 
aie placed between the cheek and the uppei alveolai piocess 
If the patient is edentulous, the tablets aie dissolved beneath 
the tongue The patient must swallow as little as possible m 
oidei to peimit complete absoiption of the tablets thiough 
the buccal mucosa to obtain the full benefits One, of couise, 
must not dunk any fluids as long as the tablet has not dis¬ 
solved, which geneially lequired 20 to 40 minutes The tablet 
must not be chewed or swallowed whole, since theie is no 
benefit to be deiived fiom it aftei it leaches the stomaci 
The duration of tieatment depends on the type and seventy 
of the condition being tieated In all cases wheie hematoma 
01 ecchymosis without infection is involved, tieatment oi 
two or thiee days may be long enough When infection is 
present, one must continue the tieatment foi a minimum o 
five days, and also when infection is piesent, it is most im¬ 
portant that tetiacycline diug theiapy be used along with m 
buccal theiapy The tetiacycline is administeied m o 
dosage foi a minimum of five days also Theie aie some 
instances, howevei, with oi ivithout infection, when '6 
theiapy must be continued foi peiiods longei than sta e 
above 


SUMMARY 

We have tiaced the pioduction of a fibiinolytic 
fiom the hemolytic sti eptococcus oiganism, which causes > 
solution of blood clots and the melting of exudates and fi 
collections This enzyme was named stieptokinase It 
latei discoveied that this mateiial also had anothei 
piopeity which caused liquefaction of pus and othei e 
cells in any type of dischaige, the nuclei of these cells cm 
dissolved by this enzyme, which was named stieptodoinase 

We have tiaced the theiapy with these enzymes 
the topical application method, then the intiavenous and 
intiamusculai methods, and in this papei we have descii ^ 
the buccal method of theiapy of stieptokinase and ^ 

doinase We aie lepoiting oui expeiiences with almost 
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foundeis and tiustees of the Pennsylvania Hospital, the fust 
hospital to be established in the colonies His fathei was 
\aiiously a cotton biokei, textile manufactiiiei, magazine 
^^lltel and novelist 

Fiom the Univeisitv of Pennsyhania, he leceued a BA 
degiee in 1894 and an M D degieeinl897 During Ins college 
veais he was active in spoits, seiving as captain and managei 
of the tiack team and managei of the football team As a 
champion bicycle lacei, he leceived numeious tiophies and 
awaids 


He engaged in the study of otolaijmgologj' with Di Fiancis 
R Packaid at the Pennsvlvania Hospital and with Di Waltei 
Roberts at the Philadelphia Polyclinic and College foi Giadu- 
ates in Medicine fiom 1901 to 1905 At the lattei institution, 
he became associate piofessor of otologj’ and, with its mexger 
^ith the Giaduate School of Medicine of the Univeisitj* of 
Pennsyh ania, he was appointed piofessoi and chief of seiv- 
ice of otolarjTigologj' in the Giaduate School He was also 
piofessoi and chaiiman of the depaitment of otolalJ^lgolog^' 
m the School of Medicine of the TJniveisity of Pennsylvania 
and chief of seivice at the Univeisity Hospital fiom 1933 
until he became emeiitus professor in 1939 Foi many yeais 
e was chief of seiMce at the Piesbyterian, Abington Me- 
uioiial, Geimantown and Chestei Countj' Hospitals 


Dr Coates became a diiector of the Ameiican Boaid of 
o aijTigologj" m 1930 and a senior consultant in 1956 He 
^as a past piesident of the Ameiican Laijmgological Associa- 
on, the Ameiican Otological Society, the American Larjm- 
So ogical, Rhinological and Otological Society, the American 
emj of Ophthalmology' and Otolaij'ngologv and the Phila- 
ueiptiia Laiyngological Society He was the Recipient of the 

Ameiican Laiyngological Associa- 
a Roaldes Gold Medal in 1949, the 

anrl Of Ameiican Academy of Ophthalmology' 

tbp A ° ^’^^"’^Sology in 1946, and the Gold Medal Awaid of 
Ameiican Otological Society m 1949 

section of Laiyngology', 
m 19^ n ^ the Ameiican Medical Association 

, chaiiman of the eai, nose and thioat section of the 
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GEORGE MORRISON COATES, MD, 


1874-1960 


Di Geoige Moiiison Coates died suddenly of coionan 
occlusion at his home in West Whiteland, Pa , on Febiuaiy 
1960, within a month of his 86th biithday He contiiiuec 
the piivate piactice of his specialty in Philadelphia and t ie 
peifoimance of his editoiial duties up to the time of his dea 
He was bom in Philadelphia on Maich 24, 1874 
Quakei ancestois settled in the aiea piioi to the aiiival ° 
William Penn, and membeis of the family weie among i® 
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Eighth Congress 

Honolulu, Hawaii, September 27-October 5, 1960 

The Eighth Congiess of the Pan-Pacific Suigical Associa¬ 
tion will be held in Honolulu, Hawaii, September 27 thiough 
Octobei 5 in 1960 

All membeis of the piofession aie eligible to register and 
aie uiged to make aiiangements as soon as possible if they 
wish to be assuied of adequate facilities because of limited 
space 

An outstanding scientific piogiam by leading suigeons 
piomises to be of inteiest to all doctois Ten suigical specialty 
sections aie to be held simultaneously 

Fuithei infoimation and biochuies may be obtained by 
waiting to Dr F J Pmkeiton, Diiectoi General of the Pan- 
Pacific Suigical Association, Suite 230, Alexandei Young 
Building, Honolulu 13, Hawaii 


COLBY COLLEGE EIGHTH CONSECUTIVE INSTITUTE 
ON OCCUPATIONAL HEARING LOSS 

Colby College, in Wateiville, Maine, announces its Eighth 
8-1 Occupational Heaiing Loss, August 

Dlaui- IS designed to tiain physicians, plant muses, 

me enn otheis in initiating and conducting heai- 

comm ' ™ mdusti les The com se is 

fee of 890 ^'"^ includes all phases of the pioblem The 

fuithei^fnf f Requests foi 

Colbi be made to William A Macombei, 

seph Sataloff aie diiectois of the piogiam 
683 
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Penns 5 '’lvania Medical Society in 1921, chaiiman of the eai, 
nose and thioat section of the Clinical Congiess of Suigeons 
of Noith Ameiica fiom 1921 to 1936, and chaiiman of the 
eai, nose and thioat section of the College of Physicians of 
Philadelphia fiom 1928 to 1930 

He was a coiiesponding fellow of the Societe de Laiyn 
gologie des Hopitaux de Pans and a fellow of the Ameiican 
Bionchoesophagological Association, the Ameiican Society of 
Immunologists, the Ameiican College of Suigeons and the 
Pacific Coast Oto-Ophthalmological Society 

Di Coates was editoi-in-chief of the AM A AicJnves of 
Otolaiyngology fiom 1937 to the time of his death, co-editoi 
with Di Chevaliei Jackson of “The Nose, Thioat and Eai and 
Then Diseases” (1929) , co-editoi with Di I S Ravdin of the 
Ameiican Edition of “Kiischnei’s Opeiative Suigeiy” (1937), 
and editoi of the five-volume “Otolaiyngology” (1955) 

As Assistant Suigeon in the U S Navy, he paiticipated m 
the Battle of Santiago Bay duiing the Spanish Ameiican Wai, 
and latei seived as Lieutenant to Lieutenant Colonel in the 
Pennsylvania National Guaid fiom 1900 to 1916 Duiing 
Woild Wai I, he seived as Majoi to Colonel, MC, U S Aimii 
and was chief of the section of head suigeiy at the base hos 
pitals in Camp Seviei, S C, and Camp Hancock, Ga, coni 
manding officei of Base Hospital No 56, Alleiey, Fiance, and 
piesident of the Reclassification Boaid, Boideaux, Fiance 

Di Coates played a majoi lole in the development of giadu 
ate teaching in otolaiyngology and contiibuted moie than n 
bundled scientific papeis to the liteiatuie His piimaiy id 
teiest was teaching and counselling young men in the specia 
and his inspiiation shaped the caieeis of many otolann 
gologists both in this countiy and abioad 

Di and Mis Coates weie active in the Episcopal Chuich 
and then home in Philadelphia was always a centei of hos 
pitality foi colleagues and students Mis Coates died m 19 
and his son met a tiagic end m 1955, leaving a widow an( 
two sons 

He IS suivived by his daughtei and two giandsons 

H P S 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chainnan Dr Paul H Holinger, Chicago, 111 
Vice-Chairman Dr Lavrrence R Boies, Minneapohs, Minn 
Secretary Dr Walter E Heck, San Francisco, Calif 
Representatii e to Scientific Exhibit Dr Walter H Malone^, Clei eland, 
Ohio 

Section Delegate Dr Gordon F Harkness, Davenport, la 
mtemate Delegate Dr Dean M Lierle, low a Citv, la 
Meeting Miami Beach, Fla, June 13-17, 1960 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr Henri L Williams, Rochester, Minn 
Vice-President Dr Lawrence R Boies 

Secretary-Treasurer Dr James A Moore, Xew York Citi, X Y 
Annual Meeting Lake Placid Club, Essex Co , X Y , Mav 26 27 1961 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
ice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts¬ 
burgh, Pa 

Secretary Dr Louis Joel Feit, 66 Park Ave , New York 16, N Y 
asurer Dr Arnold L Caron, 36 Pleasant St, Worcester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

Roland M Loring, 25 E Washington St, Chicago, Ill 
Ore ^ Robert M Hansen, 1735 N ISTieeler Ave , PorOand 17, 

Aimual Chnical Session Chicago, Ill (Definite time and place to be 
announced later) 

-Annual Meeting October 1, 1960, Belmont Hotel, Chicago, Ill 

AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

^ Conlej, Xew York, X Y 
Tretmrer " p » 0^^“’ St Louis, Mo 

Secretirv p*" Johnson Putne^ Philadelphia, Pa 
Sisson Syracuse, X Y 

leeting Palmer House, Chicago. Ill October 1, 19G0 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

Vic^'prA^iao^^ C^car J Becker, Chicago, Ill 
Treasurer m- ^ Sanders, Memphis, Tenn 

SecretaT ^ ^ Brookljn N Y 

'■..im, c£LSo“m; M”" sS” ® '■ 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President EWi ^ O'^en, Peoria. Ill 

^hce-President*^ Dr^ D Prewitt, Ottumw a, la 

Secretar^•T^easur^ ^®^ark O 

burgh 6. ^ Raniel S DeStio, 121 S Highland Aie Pitts- 

leeting Palmer House. Chicago Ill October S, 1960 
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(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Piesident Dr Erling W Hansen, 90 So Ninth St, Minneapolis, Mmn 
Executive Secretary Dr William L Benedict, Mayo Clinic, Rochester, 
Minn 

Meeting Palmer House, Chicago, Ill, Octobei, 1960 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Carew Tower, Cincinnati, 0 
President-Elect Dr D C Samuel Pruzansky, D D S , 840 So WooQ . 
Chicago, Ill 

Secretary-Treasurer Dr Spriestersbach, Ph D, Department oi 
laryngology, University Hospital, Iowa City, la 
Meeting 

AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople, 1100 E Genesee Dr, Syracuse 10, N 1 
Secretary Dr Dean M Lierle, University Hospital, Iowa City, m 
Meeting Palmer House, Chicago, Ill, October, 1960 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

Piesident v v n Y 

Vice President Dr Daniel C Baker, Jr , 903 Park Ave , Nev YorK, i 
Secretary Dr F Johnson Putney, 1712 Locust St, Philadelphia j. 
Treasurer Dr Charles M Norris, 3401 Broad St, Philadelphia, ra 

Meeting Lake Placid Club, Essex Co , N Y , Ma> 20, 1961 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


Piesident Di Edwin N Biojles, Baltimoie, Md 
Secretary Dr Lyman G Richards, Wellesley Hills, Mass 
Treasurer Dr FYancis E LeJeune, New Orleans, La p^, 

Editoi, Histoiian, and Libraiian Di Fiancis W Davison Danvi . 
Meeting Lake Placid Club, Essex Co , N Y , Mav 21 22, 1961 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

Piesident Di Fletchei D Woodwaid, 400 Locust Ave, Charlottes'll' 
Va 

Piesident Elect Dr John R Lindsav Chicago Ill ;.„ctpr 7, 

Secretary Dr C Ste'vvart Nash, 700 Medical Arts Bldg, Rocne 
N Y 

Treasurer Dr K M Day, 121 University PI, Pittsburgh, ^ -ggl 

Annual Meeting Lake Placid Club, Essex Co , N 1 Ma> 23 24 , 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George "Woodruff, Woodruff Clmic, Joliet, HI 
Vice-President Dr Linden Wallner, 122 So Michigan, Chicago, III 
Secretarv-Treasurer Dr Robert Len-j, 25 East Washington St, Chicago 
2, III 

Meeting First Mondav of each month, October through Mav 
CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Ennque Grunvrald S 
Vice-President Dr Agustin Estartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 


COLORADO OTOLARYNGOLOGY SOCIETY 

Resident Dr James T Blair, Denier, Colo 
1 ice-President Dr James Rigg, Grand Junction, Colo 
Secretary Dr Will P Pirkev, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Arthur 
Secretarv Dr M L Battles 

- «tmgs First Monday of October through Mav, Uniiersity Club 
Columbus, 0 =. . . 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Edivard A KeiveU 

^ Thomas M McCrory 

Dallarx ^ Baldwin, 1627 Medical Arts Bldg, 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretari of the Interior 
Secreterv of the Exterior 


Prof Dr Atiho Viale del Carnl 
Dr Aldo G Remorino 
Antonio Carrascosa 
Prof Dr Carlos P Mercandino 
Prof Dr James A del Sel 
Dr Jorge Zubizarreta 


SwretaiT Treasury Prof Dr 
p^^®'=’'etery of the Interior 
^Secretarv of the Exterior 
Pro Secretary of the Treasury 

first central AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

SeSem?^.Tr?/. Koubleau, San Salvador 

dor, El Salva^rCemkfl^errna.^*''^’ 

RIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Prefident-EWt Taylor, Jacksonville, Fla 

First Vic^PreL«?t'' ® MTutmer, Miami Fla 

Second Vice-P«s!dent ^ Anderson Jr Ocala Fla 

Secretarv.^™f®“‘ Hester, Lakeland Fla 

reasurer Dr Joseph M Tavlor, Jr, 1 Dans Bird Tampa 6 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER- 

CAMPINAS 


President Dr Alberto Gallo 
First Secretary Dr Alfredo Maitinelli 
Second Secretary Di Guedes de Melo Neto 
Libraiian-Treasurer Dr L de Souza Queiioz 

Editors for the Archives of the Society Dr Antonio de Almeida, Dr 
Gabriel Porto, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Piesidente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice Presidente Dr Hdctor Cruz, 3a Avenida Sur No 72 
Second Vice-Presidente Dr Jos6 Luis Escamilla, 5a Calle Poniente 
No 48 

Secretario Tesoreio Di Horace Polanco, 13 Calle Poniente No 9D 

ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Di J Abello 

Vice-Presidente Dr Luis Sune Medan 

Secretario Dr Jorge Peiello, 319 Piovenza, Baicelona 

Vice Secretario Dr A Pinart 

Vocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No Calveit St, Baltimoie, Md 
Secretary Treasurer Dr Theodore A Schwaitz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Piesidente Dr K Segre 
Vice Presidente Dr A P Belou 
Secretario Dr S A Aianz 
Pro Secretario Dr J M Tato 
Tesorero Dr F Games 
PioTesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Gordon H Francis, 925 W Georgia St, Yancouver B C 
Secretary Dr Donald M MacRae, 324 Spring Gaiden Road, wa 
Nova Scotia 
Meeting 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G E Haitenbower, 203 N Mam St, Bloomington, IB 
President-Elect Dr Edgar T Blair, Springfield, III 
Vice President Dr G LeRoy Porter, Urbana, III 
Delegate at Large Dr S G Baldwin, Danville, Ill 
Secretarj Treasurer Dr C L Pannabecker, Peoria, Ill 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairman in alphabetical order monthlj" 
Secretary Treasurer Dr Roland H Mvers, 1720 Exchange Bldg, Mem¬ 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis Tenn 

Meeting Second Tuesday in each month at S 00 P M at Memphis Eye, 
Nose and Throat Hospital 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F 

Vice President Dr M Gonzales Ulloa, Mexico, D F 

Secretary Dr Juan De Dios Peza, Mexico, D F 

MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Petrarca 332-1, Mexico 5, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Prmceton, Mo 

Secretary Treasurer Dr Harold Swanberg, Quincy, Ill 

Assistant Secretary-Treasurer Dr Jacob E Reisch, Springfield Ill 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging ) 

President Dr H Navis Sousbeebvreg 6 Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsterdam 

Treasurer Mrs F Velleman Pinto, Jac Ohrechtstr 66, -Amsterdam 

north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic Kinston, N C 
A ice-President Dr George E Bradord, Winston-Salem, N C 
“®®^®t3J^-Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 7 

^ c 

Meeting 

north op ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson 16 Ramshill Road Scarboroush York¬ 
shire 

A ice-President Mr J H Ottv Fnzley Old Hall Frizinghall Road, 
Bradford Yorkshire 

"^Ywkshire”'^ Treasurer Mr R Thomas, 27 High Petergate, York 

OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Prwident Dr David D DeAVeese, 1216 S W Yamhill SL Portland 5, 

^^Portlmd^r^Orr'^ ^ ^ Mpers, 223 Medical Dental Bldg, 

Tuesday of each month from September through May 
. iniele Restaurant 23rd and W Burnside Portland Ore 
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FOURTH UATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 

Secretary 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice President Dr William Skokan 
Secretary-Treasurer Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice President Dr Joseph Freeman 

Secretary Treasurer Dr H Carlton Hoi\ ard , 

Meeting Quarterly in March, May, October and December on the seco 
Thursday of the month, 6 30 P M, at the McAllister Hotel, Miami, r 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 


President Dr Jo Ono, Tokyo, Japan 
Secretary Dr Chevalier L Jackson, 3401 N 
Pa , U S A 
Meeting 


Broad St, Philadelphia 40, 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 


President Dr Clarence H Steele 

President Elect Dr Dick H Underwood tfonsas 

Secretary Dr James T Robison, 4620 J C Nichols Parkvay, 

City, Mo , A--,) 

Meeting Third Thursday of November, January, February ana r 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 

Secretary-Treasurer Dr Wendell C Irvine 

Chairman of Ophthalmology Section Dr Carroll A McCoy 

Secretary of Ophthalmology Section Dr Philip D Shanedling 

Chairman of Otolaryngology Section Dr Robert W Godwin 

Secretary of Otolaryngology Section Dr Francis O’N Triighire 

Place Los Angeles County Medical Association Bldg, 192& ' 

Blvd, Los Angeles, Calif in Tune, 

Time 6 30 P M last Monday of each month from Septeniber i jjj 
inclusive—Otolaryngology Section 6 30, first Thursday of eac 
from September to June, inclusive—Ophthalmology Section 

LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 

and otolaryngological society 

Piesident Di Aithui V Hais „ 

Secretary Di Bdlei H Jones, 1301 Washington St Yicksbuig, ^ 
Meeting May 1213, 1961, Edgevatei Gulf Hotel, Edgevatei Parx. 
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SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting Umversit> of Vienna, August 29 to September 1, 1960 

RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie E Ghrist, 210 N Central Anb, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave , Los Angeles 1 1 , Cam 
Otolarj ngologj Dr Russell M Decker, 65 N Madison Ai e , Pasadena 

1- Cahf j T A 

Ophthalmologv Dr Warren A Wilson, 1930 Wilshire Blvd, Los An¬ 
geles 57, Calif 

Midwinter Clinical Comention annually, the last two neeKs in januarv 
at Los Angeles, Calif 

SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr Morns E Krucoff 
Vice Chairman Dr Ma^ J Fischer 
Secretary Dr Adrian J Delaney 
Treasurer Dr Robert D Ralph 

Meetings are held the second Tuesdaj of September, November Januar>, 
March and May, at 6 30 P M 
Place Armv and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land 13 Nevton Place, Glasgow, C 3 
Secretarj-Treasurer Dr J F Birrell 14 Morav Place, Edinburgh 
Assistant Secretarv Dr H D Broi'n Kelly, 11 Sandyford Place, Glas- 
goii, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tnbm P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mano Arenas A 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Mce President Dr Jorge de Cdrdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
ice Presidente Dr Julio Sanguilv 
aecretario Dr Juan Portuondo de Castro 
tesorero Dr Luis Ortega Verdes 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remormo 
Mce Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Vn^°i®^° Manuel Pradales 

Yofr^ Sudrez Dr Nondier Asis R, Dr Jorge Bergallo 
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OTOSCLEROSIS STUDY GROUP 

President Di E H Campbell, 133 So 36th St, Philadelphia 4, Pa 
Secretary Treasuier Dr Raymond Jordan, 121 University Place, Pitts 
burgh. Pa 

Meeting Palmer House, Chicago, Ill, October, 1860 

PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Di John F Tolan, 1118 - 9th Ave , Seattle 5, Wash 
Secretary Treasurer Dr Homer E Smith, 686 Twelfth Ave, Salt Lake 
City, Utah 

Meeting St Francis Hotel, San Fiancisco, Calif, May 22 26, I960 

PAN AMERICAN ASSOCIATION OF OTO RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holmger, 700 No Michigan Blvd, Chicago, Ill 
Executive Secretaiy Dr Chevalier L Jackson, 3401 No Bioao dL 
Philadelphia 40, Pa , U S A _ j 

Meeting Seventh Pan American Congress of Oto Rhino Larj ngology a 
Broncho Esophagology 
Time and Place 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice President Dr Joseph P Atkins 

Secretary Dr William A Lell amster 

Executive Committee Dr Harry P Schenck, Dr Benjamin H oau . 
Dr William A Lell, Dr William J Hitschler, and Dr Chevalier u 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO ESOPHAGOLOGY 

President Di Cesar F Villafueite 
Vice President Dr Napoleon C Ejercito 
Secietary-Treasurer Dr Eusebio E Llamas 
Directors Di Antonio L Roxas and Dr Armando T Chiong 

PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emory A Rittenhouse, 203 Masonic Bldg , ^2 

Vice President Dr Carson S Demling, 513 Jenkins Bldg, PlttsDU g 

Pa J Pitts 

Secretary Treasurei Dr Clyde B Lamp, 8101 Jenkins Arcane, 
burgh 22, Pa 

PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 

Piesident Dr Albert Luis de Mendonca , i" 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdaie « 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President Elect Dr Carl D F Jensen, Seattle, Wash 
Secretary Dr Willard F Goff, 1215 Fourth Ave , Seattle, Wasn 
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SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Yice-Presidente Dr Alonso Roy 

Second Vice-Presidente Dr Carlos Araneo Carbone 

Secretano Dr Marla Esther Villalaz 

Tesorero Dr Ramon Crespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 
Vice-Presidente Dr Jaime de Magalhaes 

1 Secretario Dr Antonio da Costa Quinta 

2 ° Secretano Dr Albano Coelho 

Tesoureiro Dr Jose An tonin de Campos Henriques 
A ogais Dr Teofilo Esquivel 

Antonio Cancela de Amorim 
Sede Avemda da Liberdade 65, 1°, Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

Stanley H Bear, CSAF (MC), ESAF Hospital, Max 
Emversity) Maxwell Air Force Base Ala 

Maunce Schiff MC ESN E S Naval Hos¬ 
pital Oakland CaUf 
Meetme 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

^ ^ Lide, Florence S C 

Anderson S C 

I>avid Stack, Spartanburg, S C 

MppTino-*' Roderick Macdonald Rock Hill S C 

Soci5v North Carolina Eve Ear Nose and Throat 

Hotel S^L^ 13 ^ 15 ’'’;^ 960 ^' ^ Headquarters will be in the King Cotton 

SOUTH WESTERN LARYNGOLOGICAL ASSOCIATION 
(United Kingdom) 

Tnmo^ CornwalL^'^^^^^ Robert Sheridan F R C S , 7 Strangwavs Terrace 
ilr James Freeman, FJl C S 22 Downs Park 

SECTIOM medical ASSOCIATION, 

ION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

oT™phthatool^^f Professor and Head of the Department 

S12 Maiso^lalJhe Eniversitv School of Medicme 

Chairman Hect ry.^ ^ ^?, Orleans 16 La. 
gologv Tulane UnivpA:,^*^c^T. Professor of Otolaryn 

Orleans 15 La rsitv School of Medicine, 3503 Prytania Sn, Xe^r 

Du«ctor of the Department 
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SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 

Secretary Dr Daniel Alfredo Alfaro 

Treasurer Dr Antonio Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinojar Pons 
Vice Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Marands 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela 

Treasurer Dr Benito Madariaga 

First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Oberhauser 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice-Presidente Dr C4sar Cabrera Caldenn 

Secretario Dr Jos4 Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jos4 Gross 

Vocal Dr Pedro Herndndez Gonzalo 

SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltran Castillo 
Secretario General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 

Presidente Dr Livio M Lataza C 
Secretario Dr Ramdn Prieto 
Tesorero Dr Jos6 Gomez Galizia 

Vocales Dres Enrique del Buono y O Benjamin Serrano 

SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice-Presidente Dr Silvestre Rincdn Fuenmayor 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gdmez _ _ oscar 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Briceno, ut 
Gonzalez Castillo 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA 

RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 

Secretary Dr Decio Lisboa Castro 

Treasurer Dr Jorge Valentin 
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Secretary Dr Albert C Esposito, First Huntington National Bank 
Building, Huntington, W Va Formerly instructor of Ophthalmolog), 
Ohio State University College of Medicine, Columbus, 0 
Meeting St Louis, Mo, October 31, 1960, to November 3, 1960 

VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppaid, 301 Medical Arts Building, Rich 
mond, Va 

President Elect Dr Emanuel U Wallerstem, Professional Building, 
Richmond, Va , 

Vice President Di Calvin T Burton, Medical Arts Building, Boano , 
Va 

Secretary Treasuier Di Maynard P Smith, 600 Professional Building, 
Richmond, Va 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Di Nime K Joseph, Wheeling, W Va 
President Elect Di John A B Holt, Charleston, W Va 
Vice President Dr William K Marple, Huntington, W Va 
Secretary Treasuier Dr Albert C Esposito, Huntington, W Va 
Diiectoi for Two Years Dr James T Spencer, Charleston, w 'a 
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dysrhythmia in the post-caloric nystagmus 

ITS CLINICAL SIGNIFICANCE' 


J S Riesco-MacClure, IM D 
(Bv Invitation), 
and 

JIalcolm H Stroud, jNI D , 
(By Imitation), 

St Loins, Mo 


The functional examination of the vestibulai svstem is 
ased piimaiily on the obseivation and study of one sign, the 
nistagmus The study of nvstagmus, howeiei, is not easy 
eeause of its gieat laiiety of foini and piesentation 

Fust, theie is spontaneous nvstagmus which may be due 
0 an innei eai distuibance, to a lesion in the cential vestibu- 
ai sjstem, it mav be of ceiebellai oiigin, oi it may even be 
piesent m supiatentoiial tumois 

Second, theie is positional nvstagmus which accoiding to 
- J ens» classification might be dmded into thiee diffeient 
Aschan's= modification of Xylen’s classification is in 
ho, with oui clinical expeiience; theiefoie, we 

noTi^T^P I IS a diiection-changing nystagmus 

latency pencd, peisistent (which 
and unlimited duiation in a given position!, 

chieflv r accompanied by postiual leitigo It is found 
m posteiioi fossa lesions- 

Editors w. 

a'^cepted fo- PUblJ^Suon !^pT.r:'’l->7n LirMisroscope Office and 
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ADVERTISEMENTS 


CENTRAL INSTITUTE 

FOR THE DEAF 

Founded by 
Dr Max A Goldstein 


INDEX 

OF ADVERTISERS 


ORAL SCHOOL for deaf children 
—Day and Residential—Preschool 
to High School— 


SPEECH CORRECTION—Classes 
for Children with Aphasia and 
other defects of speech 


Modern dormitories and equipment 


INSTRUCTION and CLINICS for 
hearing assessment, deafness pre¬ 
vention, auditory training, lipread- 
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mav be seen in stieptoniycin intoxication) 2 Vestibiilai 
hj^peiexcitability This means a laige and long duration 
nystagmus, abo\e the noimal values We believe it is due 
to an inci eased excitatoiy state of the cential vestibulai 
system lathei than to an end-oigan hjTieiexcitabilitv ® 3 

Gochlea-vestibulai dissociation ® This means nonnal heaiing 
and complete vestibular paialysis (we have found it in timiois 
destioying the vestibulai nuclei in tlie floor of the fouitli 
lentiicle) 4 Nystagmo-vertigmous dissociation (laige post- 
caloiic nystagmus vithout sensation of veitigo) We believe 
this IS due to a coitical inhibition of the sensation; it also 
might be present in lesions in vaiious sites of the biam 
5 Diiectional piepondeiance of the nvstagmus ® This means 
the elicited nystagmus is laigei in amplitude and longei in 
duiation in a certain diiection, legaidless of the ear stmiulated 
(a condition sometimes seen in biain stem lesions as well as 
in cases of Menieie’s disease) ® 6 Peiveited nystagmus This 
means the nystagmus induced by cal one stimulation in the 
usual position is vertical instead of hoiizontal We have 
veiified it in partially destiuctive lesions of the vestibular 
nuclei ® 7 The absence of the quick component This is a 
laie otoneurological symptom According to Nylen^® and 
Aubiy^i it IS found when the medial longitudinal fasciculus 
has been imohed by lesions in the pons oi biam stem Ex- 
peiimental woik, howevei, has shown that lesions in the 
leticulai foimation without sectioning the medial longitudinal 
fasciculus pioduce a monophasic nystagmus consisting of a 
steady slow component (Loiente de No’=) 8 Inhibition of 

the nystagmus either vnth the eyes open due to fixation of 
the visual axis, oi occasionally only, with the eves closed due 
to a higher (peihaps cortical) inhibiting mfluence Theie is 
no question that in the majoiitj* of the cases the nystagmo- 
g^am shows a laigei nystagmus with the eyes closed,- due to 
t e fact that fixation of the gaze inhibits the nystagmus when 
e^es aie open, but not too infiequently theie aie ex¬ 
ceptions in which the nvstagmogram shows no nystagmus 
len the ejes aie closed and a cleai nystagmus as soon as 
e ejes aie opened (see Fig 1) We believe that some in- 
111 uals aie capable of inhibiting the nystagmus vnthout 
1 0 untaiy effort by some unknown mechanism Because this 
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Type II IS a duection-fixed nystagmus Whatevei the posi 
tion of the head, the nystagmus always beats in the same 
diiection 


Type III is again a diiection-changing nystagmus, but pai- 
oxysmal in chaiacter, with a shoit latency period piecedmg 
the onset of the nystagmus It is tiansitoiy, since it lasts 
foi a shoit peiiod of ten to 30 seconds, and is also tiansitional, 
since it may change its diiection with any given postuie, and 
IS usually accompanied by seveie postuial veitigo This tvpe 
has been called “pai oxysmal positional nystagmus of the be 
nign type”-* because as a lule it is a sign of a benign distiiib 
ance, neveitheless, we^ have been able to veiify it in two 
cases of astiocytoma in the ceiebellai veimis, and lecentv 
Fernandez, et alhave demonstiated it in cats, aftei the 
flocculo-nodulai lobe in the ceiebellai veimis was suigicaly 
damaged 


The clinical significance of Type II depends on its similau v 
with the othei two types If it is diiection-fixed, non-paio^ 
ysmal, peisistent and without postuial vertigo it should e 
giouped with Type I In 27 patients with encephalic lesions 
we found Type I in 13 and Type II in 14 On the contiai}^ 
if it IS paioxysmal, tiansitoiy and accompanied by seieie 
postuial veitigo, we gioup it with T 3 ’'pe III which as ive sai i 
IS usually a benign condition 

Fernandez, et al," have found that ablation of the nodulus 
in the cat was followed by a Type II veitical nystagmus 
waid the lowei eyelids, eithei peisistent oi tiansitoiv 
some animals, howevei, a paioxysmal nj'’stagmus was supei 
imposed upon the peisistent one Both weie m the sa ^ 
diiection, but the paioxysmal featuie appealed aftei a s 
latency peiiod and lasted foi a few seconds We believe 
unusual disoidei should be looked foi in patients v 
suspected lesions in the ceiebellai veimis 

Finally, theie aie ahnoimahties in the pis- 

by the calouc tests We shall mention them biiefly ^ 
sociation between the cold and hot lesponses® This 
the nystagmus may be induced only by iiiigation with wm 
at 44° and not with watei at 30° oi at 18° (a condition w 
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The puipose of this communication is to study the clinical 
significance of this otoneiu ological sign (dysih\*thjnia of the 
post-caloiic nystagmus) and to emphasize its \alue in the 
diagnosis and localization of cential \estibulai lesions 

In 01 del to piesent this otoneui ological sign and its clinical 
significance ve ha\e adopted the following pioceduie foi 
this publication 1 a desciiption of that part of the cential 
vestibiilai system in which a lesion might pioduce the sign 
2 a lepoit of oui eaily cases in y Inch the dysihrtlmiic nystag¬ 
mus was A ei if led by diiect obsei ration, 3 a lepoit of two 
cases examined with electionystagmogiaphv and 4 a dis¬ 
cussion of the subject 


THE CEREEELLO-\'ESTIBULAR INTERRELATIONSHIP 

The cell bodies of the fust vestibular neuion aie in the 
^estlbulal ganglion oi Scaipa’s ganglion which appeals as an 
enlaigement of the lestibular neive in the internal auditoij' 
meatus Then dendiites aie the neive fibeis winch oiigmate 
at the specialized epithelium of the ciistae and maculae and 
om the three ampullaiw neives, the utiiculai and the sac- 
culai nenes Then axons foim the vestibulai nei\e When 
IS enters the medulla oblongata (bulb) it divides into two 
ascicles one is the “vestibulo-bulbai” loot which conveys 
impulses to the vestibulai nuclei of tlie biain stem, the othei 
IS the vestibulo-ceiebellai” root which convevs impulses 
aiiectly fiom the vestibulai leceptors to the flocculo-nodular 
0 e of the ceiebellum, to the fastigial nuclei and in a lessei 
egiee to some paits of the ceiebellai veimiis, such as the 

ingu a in the antenoi lobe and the uvula in the postenoi 
lobe (see Fig 3) 

vestibulai lobe of the 
alinn<;t affeient and efferent connections aie 

vestibulai The affeient fibeis are pie- 

Demons ^ongm Some of them aie piimaiv 
^euions which come dnectly fiom tlie vestibulai nerve (se‘e 

nuclet in r'n secondaiw neuions fiom the vestibulai 

fibei-s ^ ventiicle (see Fig 4) These 

1 aie estimated to be five times as numeious as 
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inhibition may be oveicome by disti acting the patient’s at¬ 
tention we think that it could be of coitical oiigm It does 
not depend upon the piesence of a sensation of veitigo (see 
Fig 2) 

Theie is anothei abnoimality in the post-caloiic nystagmus 
which one of us (J S R-McC) has obseived duiing the last 



Fig' 1 Post-oiloi 1 C n^stagmus piesent onU with the e'es open 
disappeais \\ ith tlie ej es closed due to inhibition 



Fif, 2 Post-c iloric n^stagimis with the ej es closed -lou ever 

when the patient is distiacted bv conversation such as 
been in jaiiv 


thiee yeais and teimed it “iiiegulaiity ” This is 
the eye oscillations weie not legulai in then amplitude 
fiequency, and sometimes the nystagmus appealed in pei 
of a few seconds with pauses of a few seconds duiing ^ 
no nystagmus could be seen Aschan= lefeis to it as a 
ihythmia in nystagmus induced by caloiization ” He ® 
“We have quite often seen such dj’'si hythmia, m cases o 
pected ceiebial lesions, but we have encounteied it 
extiemely laiely in connection with peiipheial lesions 
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foimation and medial longitudinal fasciculus All these con¬ 
nections aie ipsilateial (see Fig o). The effeient fibeis of 
the flocculus also aie ipsilateial long Puikinje axons Ac- 
coiding to Jansen and BrodaP^ “the effeient fibers fiom the 
flocculus pass the flocculai peduncle and then follow two 
routes One gioup of fibeis aiclies above the fibeis of the 



body to terminate in the doisolateial pait of the 
fmri .r The lemamdei of the fibers 

nm-f ^ f bundle’ of Lowj' -K-hich within the medial 

dnpr.f° ^!^®^'^'^i®stifonn bodv turns sharply m a iostial 
aiiection to terminate m the vestibular nucleus of Bechteiew.” 

neebl?'"'''' afferent and effeient con- 

of ainh, the most ancient and the name 

ceie e lum has, theiefoie, been given to this lobe 
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Pig 3 Afferent primal \ vestibulai neuions 
srani t\as composed aftei the desciiption of Doi\ fied tl" 

Brodal“ In this and following- figuies the structuies are ^ycleu' 

sjmhols F flocculus N nodulus, IV \ fourth tentiicie medial nu 
fastigii B nucleus of Bechteiew, D nucleus of Belters, ‘_g gcarpa'® 
cleus S descending nucleus \-c vestibulo-cerehellar root, In 

ganglion P, pyramid Foi the desciiption of the ® .,ted 

01 del to simplifj this figure the lingula and uvula were om 

the diiect fibeis” oiiginate mainly in the medial and 
mg vestibulai nuclei They lun doisally into the ceie e 
on the medial aspect of the lestifoim body (juxtaies i o 
body) between the latter and the fouith ventiicle g, 

these bend lateially over the lestifoim body to leach tie 
cuius of the same side, otheis turn medially on the ceie e 
wall of the ventiicle (loof), ending in the nodulus, uvu 
fastigial nuclei of both sides, and some pass to the flocc 
of the opposite side 

The effeient fibeis of the nodulus may be divided into 
and long Puikinje axons The foimer end m the 
fastigius and the lattei in the vestibulai nuclei, le i 
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^estlbllIal fibeis fiom the vestibulai neive and Aestibulai 
nuclei (see Figs 1 and 2) but unlike the flocculo-nodulai lobe 
it IS not, howe\ ei, a piedommantlv vestibulai nucleus Actual- 
Iv, the mam bulk of its affeient fibeis comes fiom all of the 
cortex of the ceiebellar Aeimis, and thiough these fibeis the 
nucleus fastigius is stionglv influenced by piopiioceptive 
impulses that have leached the Pudkinje cells of the ceiebellai 
leimis thiough the spmo-ceiebellai tiacts 

The effeient fibeis fiom the fastigial nuclei pioject to the 
\estibulai nuclei Ma two bundles, the diiect fashgiohulhai and 
the Classed nncmate fasciculus oi hook bundle (see Fig 5) 
The foimei passes via the juxtaiestifoim body and teiminates 
m the ipsilateial lestibulai nuclei and leticiilar foimation 
The hook bundle” sweeps acioss the midline, loops aiound 
tie supeiioi ceiebellai peduncle and nucleus fastigius of the 
opposite side, and ends in the vestibulai nuclei, especially in 
le lateial nucleus In noimal vestibulai leflexes, impulses 
lom the nucleus fastigius deciease oi inhibit the dischaige 
lom the \ estibulai nuclei of the opposite side The effei ent 

1 eis fiom the lingula and inula pioject into the fastigial 
nuclei 

The ascending vestibulo-ceiebellai neuions (affeient) and 
escending ceiebello-vestibulai neuions (effeient), which luii 
mainlj on the lateial walls of the fourth ventiicle (medial 
aspect of the lestifoim body oi juxtaiestifoim fibeis) and 
a so on its loof, have been named bv Ciosby*^ the “ceiebello- 
^estibulai inteiielationship ” Thiough it the ceiebellum 
xeits Its influence on the cential vestibulai system We be- 
bpHv ^ influence, due to injuiy to the connections 

^ and vestibulai svstem, to be respon- 

01 the dysihjthmia in the post-caloiic nystagmus 


early clinical observations 
Occasionally ve face a pioblem such as the following 

beiVr\umo^r °The"Muro>.f,r^I one of us the suspicion of a cere¬ 
ment of the midhne strurtnrf! a "wanted to know the degree of involve 
the operation more dUfmoit mvoUement would make 

hnev that the Vlllth neria ^ ^ also impair the prognosis Although he 
''as ^l^sfunctlon”ot^th^cLTra 1 '"*'*♦V^® '"'‘“ted to knov whether there 
the central vestibular neurons (central lestibular 
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Appai ently the cei ebellai stamp has to be placed on some of 
the vestibulai data befoie they can be piopeily utilized 

The micleus fastigiiis belongs to the gioiip of ceiebellai 
nuclei situated in the depths of the coipiis ceiebelh immediate¬ 
ly doisal to the loof of the fouith ventiicle and extending 
lateiall 5 '^ somewhat beyond it In each side, this gioup consists 



Etfeient cci ebellar neuions to the vestibular system 
description The connections to the reticular formation and * 
longitudinal fasciculus ueie omitted nb angular bundle of b 
1-0 t fastigiobulbai tract u f uncinate fasciculus 


of the nucleus fastigius, nucleus globosus, nucleus emboli 
formis, and nucleus dentatus The most medial aie the fasti?- 
lal nuclei, sometimes called the “loof oi tectal nuclei” because 
of then position close to the midline in that pait of the ceie- 
bellum oveilying the loof of the fouith ventiicle Like the 
flocculo-nodulai lobe, the nucleus fastigius leceives affeien 
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line stiiictmes of the posteiioi fossa which involved the 
cei ebello-vestibulai pathways 


The following case, in which one of us missed the diagnosis, 
IS good suppoit foi the diagnostic value of the iiiegulaiity oi 
dysihj-thmia in the post-caloiic nystagmus 


A four and a half-vear-old bo'i was sent to the Otoneurological Depart¬ 
ment of the Neurosurgical Institute, Santiago, Chile in Ter^ poor condi 
non The main svmptoms i\ere severe headache, vomiting papilledema 
loss of balance and verv marked generalized asthenia He nas a ier\ 
restless child and complained and cued most of the time Functional ex¬ 
amination of the Vlllth nerve -was somewhat difficult, nevertheless, the 
earing was considered normal in both ears The Romberg test was 
positive he walked on a wide base and was constantlv wobbling He 
practicallv had a complete loss of balance 


He showed bilateral cerebellar signs 

spontaneous or positional nvstagmus was found but the nvstagmus 
t irrigation of both ears was dvsrhvthmic For a 

large and fast, then it almost stopped, and when it re- 
cain small and slow It seemed to be a verv abnormal post- 

wo ,^11® the patient was restless moving about and crving 

was ’'Whether the irregularitv in the oscillations of the eves 

order tn ^ abnormalitv or a product of the child’s uneasiness In 

1S° irate I ^ decided to use a stronger stimulus irrigating with 

that ire'h a"" seconds in each ear We thought that if the abnormalities 
shmiil seen weie true and not due to faultv observation, thev 

nvstaero.?a°^® obvious using a stronger stimulus A perfectlv normal 
was elicited on either side, therefore we reported that “there 

central cerebellar vermis or in the brain stem The 

central vestibular neurons were intact ” 

la^e mednUnL^^^ called to the operating room to see a 

also Pinarrf'a vvhich not onlv invaded the cerebellar vermis but 

^ehad^dehWa\o^° fourth ventricle This mistake occurred because 
’"•ith vvater*^t ^dvsrhvthmia in the nvstagmus elicited 
responses at respectivelv and considered as valid onlv the 

nystagmus waa nrl?®? irregularitv m the post-caloric 

stimulated with war™\ horizontal semicircular canals were 

stiZlus was uaTd Tn disappeared when a stronger 

phenomenon in the cereheu perhaps to a sort of recruitment 

Possibilitv lias ^elnonathli^V® interrelationship This unknown 

rhnhmia warpres^T®^’® “istake Since the post-caloric dvs 

hue structu?L*^in the Patient with a tumor which inv olved the mid 
logical sign IS supported clinical value of this otoneuro 


disrhithmia in the post-caloric NYSTAGhius \t:rified 
WITH ELECTRONYSTAGMOGRAPHY 
^ ^PPai atus and Method 

electilnvstecil!n Aschan, et al ,= it may be said that 

o giaphy IS an established clinical aid in vestib- 
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nuclei and cential vestibulai pathways), tbe ceiebellai vermis anfi the 
impoitant connection between the two (cerebello vestibulai intenelatioa 
slap) The dysfunction of the cential vestibulai neuions vould indicate 
that the tumoi had involved the midline sti uctui es The main symptoaia 
and signs in this child weie headache, occasional vomiting, slight papa 
ledenia, slight unsteadiness and slight impairment of voluntaiy move 
ments on the light side 

The functional examination of the VIIIth neive showed the following 

1 Bilateial noimal hearing 

2 Slight disequilibiium The Rombeig test was noimal, and she did 
not walk on a w'lde base, but staggeied slightly to the right 

3 The ceiebellai tests showed a slight asthenia and dvsmetria on the 
light side, otherw'ise the cooidmation w’as faiily good Theie was 
intention tiemoi oi dysdiadochocinesia 

} She had no spontaneous nystagmus oi positional nvstagmus, and the 
caloiic tests w’eie completely noimal 

Comment The lack of spontaneous and positional nystag¬ 
mus, and the absence of abnoimalities in the caloiic lesponses 
pioved that the cential vestibulai neuions in the biaiii stem 
and ceiebellai veimis had not become involved by any tunim 
In other woids, theie was no evidence of involvement o 
cei ebello-vestibulai intei i elation 

OpeiaUon An astiocytoma in the light ceiebellai 
spheie was found It was close to the midhne but di 
involve it 


As we said befoie, about thiee yeais ago one of us ^ 
to notice a veiy pecuhai abnoimality in the post-caloiic i 
stagmus in patients with tumoi s in the midhne of the pos eii 
fossa This induced nystagmus beat in the collect 
with noimal oi longei than noimal duiation, but the 
tions of the eyes weie not regulai in amplitude oi fiequen 
In addition, sometimes the induced nystagmus appeaie 
periods of five to ten seconds, stopped for a few secou 
then leappeared, so we could see laige oi veiy laigu ° 
tions at a lathei high fiequency alternating with sma 
low fiequency jeiks We foimeily called this abnoima 
“iiiegulai post'Caloiic nystagmus” As we found it 
lesions in the midhne of the posteiioi fossa, we 
as the lack of cerebellar influence ovei the vestibulai ” ’ 

due to the damage of the cerebello-vestibulai inteiiela 
Based on oui clinical expeiience and the coiielative 
suigical findings we weie able to diagnose lesions in le 
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Cillbrnlon Altenutelr loctlng 10° left then 10° rljjit 



to look t^o the t-v pes ol amplifiers The patient iv 

a ‘nmilar pViSd ’ Thl seconds and then look to the risht 

ti’^ation to the left and is then repeated The points for visual 

^Mth the p-itient ri-.ht are placed so as to subtend an angrle of 20® 


Datipnf leduced to zeio, bv having: thf 

fix thp about five seconds and ther 

out thp Pf? seconds Tins bungs 

plicated hv^fi ° 1 ^^ constant of the appaiatus, uncom¬ 
en oi in Pn 1 ^^^ ^ noimal nistagrous Tin 

n each part of the giaph ivill be added to the lecoidinc 
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ular investigation, especially in the evaluation of ceitam dif 
ficult diagnostic pioblems The technique has the advantage 
of supplying a giaphic lecoid of the nystagmus whidi is 
available for immediate, delayed and lepeated examination 
It also allows the impoitant compaiison and contiasting of 
the nystagmus with the eyes open and with the eyes closed 

The method utilizes the diffei ence in potential between the 
letina and the coinea of the eye In man the letina has a 
negative chaige wheieas the coinea has a positive one When 
the patient looks to the light the coinea (+ve) of each eie 
lotates to the light and the letina (-ve) moves to the left 
Consequently the outei canthus of the light eye will have a 
positive chaige, and the outei canthus of the left eye will have 
a negative chai ge 

This chaige peisists as long as the eyes aie deviated hut 
IS cancelled when the eyes letuin to the lestmg position 
polaiity IS levelsed by a deviation to the left Movemens 
of the eyes, m the hoiizontal plane of the outei canthi, pio 
duce a variable diiect cuirent potential If we wish to 
and lecoid this occuiience we should, in theoiy, use a 
amplifiei Many difficulties aiise so that the use of o le 
types of amplifieis may be consideied, but then use lep 
sents a compiomise 

An alternating cuiient amplifiei will amplify a ^ 

potential but does not lecoid the duiation of 
state A capacity coupled amplifiei will lecoid a lapi c an^^^ 
m potential, but a slow change (as in the slow phase o 
nystagmus) is not accuiately amplified and lecoided 
of the effect of the time constant of the appaiatus 
shoitei the time constant, the gieatei the inaccuiacy 
lecoiding of the slow phase, the longei the time cons 
the moie accuiate the repi esentation of the slow phase 
othei woids, if the appaiatus has a shoit time je- 

the lecoiding will appioximate moie closely to an 
coiding, wheieas if the T C is longei then the 
appioximate moie closely to that of a D C lecoiding 
be attended by some of the difficulties of a tiue D C 
mg Fig 6 IS an example of lecoi dings in which the s 
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01 oculai dysmetiia will become evident by a wa\eiing of 
the plateau 

In some patients a good D C lecoiding cannot be made 
Tins may be due to involuntaiv movements of the face oi 
pi of use sweating duiing the caloiic test In these cases a 
capacitj" coupling may be used, but it is i ealized that the cause 
of the inaccuiacy of the lecoidmg is still piesent but is hidden 
by the added effect of the time constant of the appaiatus 
used 


B Clinical Cases 

9,1959, a six.-\earold boy -was admitted to St Louis 
Hospital -nith the chief complaint of headache and vomiting 
OI about one and one-half months’ duration 

began to hare spells of ^omltmg in the morning 
to TTiooi headaches These episodes did not seem to be related 

Ti 9 rtior,it 1 headaches might occur during am part of the dai but 
and mght These simptoms graduallv became more frequent, 

mta mother noticed that something appeared to be nrong 

an nnhtl appeared somenhat sunken and dark he nas seen bi 

the 1 noted bilateral papilledema and referred him to 

tiva i.»*i V Phisical examination he vras a ven pleasant, co opera 
live little bm, yho did not appear acutelj ill 

cranial neries rexealed no abnoimalities except 

the hemorrhages The functional examination of 

ine X iiith nerx e was as follon s 

1 Hearing Normal in both ears 
- Equilibrium 

o Romberg Unsteadx but not positne 

^ unsteadiness This was noticed primarilx when he 

J Slightlx staggered to both sides and onh 
-carceh widened his base while walking 

tremm’^^mldmdocW.^^ bilateral asthenia, dxsmetna and intention 
^ ^ iJ'sQiadochocinesis was more niaiked on the light side 

The wlonl^telts positional nxstagmus was obseried 

post caloric nvIteET^^® ^^ormal xestibular excitabilitv however, the 
of the exe globef^ Pro f dvsihx’thmia The oscillations 

Parenth nothin the soped'pf^fh amplitude and fiequencv but ap 

^ iiuL m me speed of the slow component 

latiol me^odr®ThP™nx\?“®*' Pon^entional caloric stimu 

tude and frequencr ri,liu °'®‘agmus is perfectlv regular in ampli- 

■O^and 90" after the start of the stimutltiTO'' between 

testing ™ mstagmus induced bx caloric 

aph in the freqLncx of Thfox i irregulaiitx m the amplitude 

component is about the same "’otements but the speed of the sloxv 
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of the nystagmus when an appaiatus having each appiopiiate 
time constant is used 

ADC lecoiding is the ideal method if the difficulties can 
be oveicome We have used this method and will discuss the 
difficulties encounteied 

1 Base line di ift due to the amphfiei This difficulty has 
vntually been eliminated by the use of Glass polygiaph 5 PI 
and 5 P3 

2 Base line diift due to the vaiiation of skin potential and 
lesistance developed at the skin electiode coupling 

This has been consideiably leduced by a Caiiymg out the 
test in a chilled loom to minimize the appaient and insensibe 
sweating The histoiy is obtained and othei examinations aie 
earned out in the same loom, to allow for the cooling to ta e 
effect 

b Thoiough cleansing of the skin with a giease solvent 
such as alcohol oi ethei 

c Rubbing of the skin at the site of electiode contact with 
fine sandpapei to lemove the keiatimzed layei and le u 
skin lesistance 

d Using calomel electiodes with 1 pei cent saline on cotton 
as the actual contact The calomel electiodes aie veiy snia^> 
they aie easily attached by tape and aie quite duiable, 
viding a little caie is exeicised in then stoiage 
of a small tube with a platinum wiie fused into one end 
innei end of the platinum wiie is immeised in meicuiv''' 
is then sealed in with a layei of calomel, the final layei e> 
cotton soaked in 1 pei cent saline Moie cotton soa e 
saline is the actual contact with the skin 

Calibiation is earned out by asking the patient to 
his gaze between two veitical stupes set at about ten 
distance and fai enough apait to subtend an angle o 
If each new position of the gaze duiing the 
maintained foi a few seconds befoie leveiting to the pie 
position, then any diift can be detected by a lack 
ness in the waves Any large defect in fixation of t le 
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c\stic ceiebellai tumoi was encounteied which pioved to be 
an asti ocj-toma 

In his opeiatii e notes the neuiosuigeon wiote “The tunioi 
lav essentially in the midline—and at the end of the pio- 
cedme when (he) tiled to visualize how much of the tissue 
theie lav between the iiifeiioi suiface of the tumoi and the 



Njstagnus D>srh>thnia Due xo a Tumor in the 
Cerebellar Verms Before Operation 



hystagnus I^srhythnia Due to a Tumor in the 
Cerebellar Verms After Operation 

^ Case 1 D\srhT. thmii !n n'slagrmus induced b^ calonzttion 
lupnfc 'k in the amplitude and frequenc\ of tht e^e mo\ e- 

e\erO speed of the slow component remains about the same in 

reanncivl^ Sometimes the nvstagrmus slops for a fe^^ seconds and then 
rii\ cause IS -i lesion in the cerebellar \ermis the d^ s- 

iit increases when the patient opens his e^es 

the spue of the impro\ement of the patients condit on 

of became moie apparent due to the added surgrical damage 

e cerebello--vestibular interrelation 


foiuth ^ent^lcle it was leahzed that theie seemed to be only 
0 ependymal layei left over the venti icle ” 

Tvo veeks aftei the opeiation, the functional examination 
® e Vlllth nei\e was repeated The diseqmlibilum had 
inipioved and theie was no asthenia oi dysmetiia, only a 
s le. 1 dj sdiadochocmesis on the right side No spontaneous 
s agmus w as seen The positional nystagmus and postiii al 
ei igo weie not tested because of the soieness of the wound 
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We consideied this type of abnormality in the caloiic le- 
sponses to be due to a lack of ceiebellai influence ovei the 
vestibulai nuclei because of damage to the ceiebello-vestibulai 
inteiielationship 

Oui inteipietation and comment on this case was the follow¬ 
ing “Fiom the otoneiuological point of view theie is no 
involvement of the Vlllth neive, but a maiked involvement 
of the ceiebello-vestibulai inteiielationship shown by a le- 



Post-Caloric Nystagmus To The Right, 

Normal Response With 30® For 40" 

Fir- 7 liiig-ation «itli intei at 30 ° foi 40 seconds in , „i,j„ii desiK 
njstagmus towards the opposite side The quick component jiiiP 

nates the diiection of the nastaginus is lecoidcd as an ili\tliiii 

In a normal subject the post-caloiic njstagmus shows i Rooii 

maikable dysihythmia in the nystagmus induced by 
tion This sign plus the disequihbiium and the ^ 
ceiebellai signs indicate a lesion involving the ceie ‘ 
veimis, and the loof and lateial walls of the fouith ^ 

but not its flooi ” Skull X-iays levealed diastasis o 
coional and sagittal sutuies The EEG levealed a s o 
dysihythmia with slight left occipital piedominance ^ 
Januaiy 14, a ventiiculogiaphy was peifoimed which 
a mass piotiuding into the fouith ventiicle, and 
this a posteiioi fossa ciamotomy was peifoimed A mif 
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IrrefflUrlty HIxh Th* Eyes Closed No 





2 Pebruir\, 1'160 E^es closed D^s^h^thm^a more 
'narked than pre\ lousla with ea es closed 


thnti^vf'f" patient on Pebiuaii 11 1960, and found hei much woise 
ea 7 o ° k 'k ^ spontaneous mstagmus in all diiections of the 

Vpi\ "P'ch was alteied in qualita ha changes of head postuie Tape I 
in thif p t bilateral ceiebellai signs aaeie aeiified, and the da si ha tliniia 
The Pastagmus aaas clearlj piesent (see Figs 10 and 11) 

of a con/'*i^ "as still noimal In aieaa of these findings the diagnosis 
intPiipiJ! p ■'estibulai sa-ndrome due to a lesion in the ceiebello aestibiilai 
mieiielation aaas confiimed 

otoma^\\neurosurgical an studies aaeie peifoinied and a ciani 
cleMpd mit'^?k® ♦ surgeon found an ependanioma and aaiote “ I 
large nodule wh leplaced the aermis and lenioaed a 

The tumor dilated the upper part of the fouith aentiicle” 

both sides morelateral maigin of the fouith aentiicle on 
oui sides more on the light than on the left 
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Actually the patient had done extiemely well aftei the opeia 
tion, and the funduscopic examination levealed the discs to 
be flat 

The post-caloiic nystagmus, howevei, showed a gieatei 
dysihythmia (see Fig 8) which is easy to undei stand if "'c 
lealize that the neuiosuigeon had dissected to the loof of the 
fouith ventiicle in oidei to extupate the tumoi 

Ca^e 2 In Octobei, 1959, a 38yeai old woman vas admitted to the 
medical depaitment of Baines Hospital, St Louis Si\ weeks pnoi 
admission she had been well but developed a seveie occipital Head- 
which lasted an lioui, leaving hei “lightheaded" She became aii'!'' 
nauseated on Iving down, especially on the i ight side This imP' 
aftei a few dajs and she was well foi the ne\t foui weeks, tiien 
nausea letuined in ceitain positions of the head, lesulting u 

She had had this foi about one W'eek wdieii she was admitted 
weie no heaiing pioblems 

Puiictioml Exanunation of the Vlllth Nave 

1 Healing tests Noimal thiesholds toi pine tones and speech "d 
1101 mal disci imination 

2 Equilibiium 

a Rombeig Slightly unsteady but not positive 
h Gait A little unsteady becoming a little woise with the 
closed 

1 Ceiebelhim No lateial ceiebellai signs 

} Positional nystagmus and postuial veitigo 

Theie w'as no spontaneous nystagmus Tlieie w'as ®'*®l’*^,ig 0 \\i(li 
(downwaid) n>stagnius with the head extended (hanging) ^ ‘ the 

the head ovei the light sliouldei Theie was mailced veitig 
nystagmus peisisted until the patient vomited Type 2 

I Caloi ic tests 

The nystagmus w'as w'lthin noimal limits as legaids amplitude 
duiation, howevei, theie was a maiked dysihythmia 

Comment Fiom the otoneuiological point of view theie is 

ment of the Vllltli neive The cochleai and vestibulai ex ^ 
noimal Theie is a cential vestibulai svndiome cliaiacteilyeu ^ 
tuial vei tigo with vomiting and positional iivstagnius T>pe 
ihythmia in the post calonc nystagmus and 3 discQUilibiium ,pgesl 

In view of this one of us (M H S ) lepoited that ‘dde 
a midline ceiebellai lesion” The patient was tieated m nuickl'' 
fluids to collect an ionic imbalance The patient impioved ' j, 

Thiee da>s latei theie was no postuial nystagmus, but ^^eie > 
little postuial vei tigo The dysihythmia was much less but -ggst a 
(see Pig 9) Theie weie no othei iieuiological signs to 
posteiioi fossa lesion and the patient was discharged home 

She impioied for seteial w'eeks but was still a little “’’®*^®gl|(iniitlcd 
then developed incieasing headache with weakness and was 
to hospital with bilateial papilledema 
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equilibrium normal cerebellar function, no spontaneous or positional 
nvstagmus and normal ^estlbular excitabilitv The caloric tests how¬ 
ever, showed a marked d%srhvthmia in the nvstagmus (see Fig 12) 
There was a marked irregularitv in the amplitude and frequency of the 
eve oscillations onlv when the' "ere closed, hut as soon as thev were 
opened the d'srh'thmia disappeared, and the n'Stagmus became perfectly 
rh'-thmic (see Fig 13) 

Our previous experience with electron'stagmographv had taught us 
that the spontaneous slow s" inging movement of the e' es could simulate 
a dvsrhvthmia in n'stagmus induced hv calorization and "e also knew 



I I I I I 



, I I I I I I 


Djsrhythniia disappears nhen xhe eyes are open 

dvsrh'thmia not caused b' a lesion in the cerebello- 
e^iiDuiar connections disappears when the patient opens her e'es 


disappeared "hen the patient opened the e'es because of fixation 
01 the gaze 

oii'r^n equilibrium and the absence of neurological s'Tnptoms in 

lectib 1 ^°^ support the possibility of a lesion in the cerebello- 

of tho interrelation We thought therefore that the onlv explanation 
of thcv I'ould be the existence of spontaneous slow swinging 

calnnc^citL 1 closed Xext ne ran the electron'stagmograph without 
and sinit- c order to detect eye movements Spontaneous large 

"hen thP mo'ements "ere recorded (see Fig 14) which vanished 

"nen the patient opened her e'es (see Fig 15) 

^^'e attributed the eye movements to the dailv intake of 

Phenobarbital 

e consider the dvsihji;hmia in nystagmus induced bj* the 
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DISCUSSION 

The piupose of this papei is to emphasize dysihytlimia m 
the post-caloi ic nystagmus as a possible clinical sign of dam 
age to the ceiebello-vestibulai inteii elation by a tumoi oi 
degeneiative lesion of the midhne of the ceiebellum 

Dysihythmia may also be found in noimal subjects who 
exhibit spontaneous laige and slow swinging movements of 



of 

the eyes when closed Aschan- has desciibed two 
noimal eye movements One consists of small iiiegulai ^ 
movements which do not mteifeie with post-caloiic nys a^^^ 
mus, and the othei consists of slow swinging movemen 
which each swing lasts seveial seconds The supei-pos 
of the induced nystagmus over the swinging movemen 
simulate a dysihythmia We believe that the following c 
cleaily illustiates this point 


A 36 yeai old woman ivas sent to us on Ma-\ 1, 1959, from ,yjj(.(,onal 
logical Depaitment Washington University, St Louis loi - jjgaunS 
evaluation of the Vlllth neive because she ivas complaining -gi^ures 
loss and dizziness She had lecently had a fey\ mild epnep 
The EBG shoned a focus in the left temporal lobe ^tment 

tives yyeie epileptic Foi five months she had been undei 1'®® , ))g(i(inie 
Dilantin® (0 1 gm 3 times a daj) and phenobai bital (100 mg • 
daily) and duiing this time she had been fiee of attacks 

The healing vas noimal foi puie tones and speech She had n 
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equilibrium, normal ceiebellar function no spontaneous oi positional 
nvstagmus and normal vestibular excitabilitv The caloiic 
e^er, showed a marked dvsrhvthmia in the nvstagmus (see Fig 12) 
There vs as a marked irregulantv in the amplitude and frequencv of the 
e\e oscillations onlv ■when tlle^ were closed, but as soon as the^ were 
opened the dvsrll^tbmla disappeared, and the n\stagmus became perfectly 
rhithmic (see Fig 13) 

Our previous experience with election'sstagmograph% had taught us 
that the spontaneous slow swinging mo\ement of the eses could simulate 
a dssrhsthmia in nsstagmus induced b\ calorization and we also knew 



Djsrhythmia disappears nhen the eyes are open 


F'S 13 The di s^h^ thmia not caused b^ a lesion in the ceiebello- 
\estibular connections disappears ■nhen the patient opens hei e\ es 


that this disappeared w hen the patient opened the et es because of fixation 
of the gaze 

The perfect eqmlibiium and the absence of neurological stmptoms in 
*^1 did not support the possibiliU of a lesion in the cerebello- 

estibular interrelation tVe thought, therefore that the onlt explanation 
of th thmia w ould be the existence of spontaneous slow swinging 

cnior^ when closed Next we ran the electron! stagmograph without 
and stimulation in order to detect eve nioiements Spontaneous large 
\rhoT, swinging moiements were recorded (see Fig 14) which vanished 
'nen the patient opened her eies (see Fig 15) 

attiibuted the eye movements to the dailv intake of 
phenobarbital 

considei the dysihj'tlimia in nystagmus induced by the 
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DISCUSSION 

The piupose of this paper is to emphasize dysihythniia in 
the post-caloi ic nystagmus as a possible clinical sign of dam 
age to the ceiebello-vestibular inteiielation by a tumoi oi 
degeneiative lesion of the midline of the ceiebellum 

Dysihythmia may also be found in noimal subjects who 
exhibit spontaneous laige and slow swinging movements of 



Fis 11 Case 2 Febiuai\ 1<>C0 E%esopen D^siln tliniia moie 
tiian ^^lth e\es closed 


the eyes when closed Aschan- has desciibed two types o 
noimal eye movements One consists of small iiiegulai e\e 
movements which do not inteifeie with post-caloiic nystag 
mus, and the othei consists of slow swinging movements, w 
which each swing lasts seveial seconds The supei-posit'oe 
of the induced nystagmus ovei the swinging movement can 
simulate a dysihythmia We believe that the following case 
cleaily illustrates this point 

A 36 year old woman was sent to us on Ma^ 1, 1959, fiom t]'® 
logical Department Washington Univeisiti, St Louis foi fun®' 
evaluation of the Vlllth neive because she uas complaining of i~,,res 
loss and dizziness She had lecently had a feu mild epileptic 
The E B G shoM ed a focus in the left tempoi al lobe Some of hcc 
tives ueie epileptic For five months she had been under treatment 
Dilantin® (0 1 gm 3 times a daj ) and phenobaibital (100 mg at oea 
dailj) and dining this time she had been fiee of attacks 

The healing uas noimal foi puie tones and speech She had noi 
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equilibrium, normal cerebellai function, no spontaneous or positional 
nystagmus, and normal yestibular excitability The caloric tests, hoyv- 
e\er shoived a marked dysrhjthmia in the njstagmus (see Fig 12) 
There was a marked irregularity in the amplitude and frequency of the 
eye oscillations only yvhen they yyere closed, hut as soon as they yvere 
opened the dysrhythmia disappeared, and the nystagmus became perfectlv 
rhythmic (see Fig 13) 

Our preyious experience yvith electi onvstagmography had taught us 
that the spontaneous slow syyinging moxement of the eyes could simulate 
a dysrhvthmia m nystagmus induced by calonzation and yie also kneyv 



Oysrhythsia present when the e>es are closed 


Fig- 12 Dysrhythmia due to the superposition of the nystagmus induced 
o\ caloric stimulation on spontaneous eye moyements 



1 ^ dvsrhythnna not caused by a lesion in the cerebello- 

estiDuiar connections disappears yyhen the patient opens her eyes 


disappeared yy hen the patient opened the ey es, because of fixation 
of the gaze 

oiir^^ perfect equilibrium and the absence of neurological symptoms in 
ypct support the possibility of a lesion in the cerebello- 

of tViP a interrelation tVe thought therefore, that the only explanation 
of the ' si'll'thmia yyould be the existence of spontaneous slow swinging 
caloric^ct?l, 1 closed Next yye ran the electronystagmograph ynthout 
and detect e>e moyements Spontaneous large 

when moyements yyere recorded (see Fig 14) yyhich yanished 

"oen the patient opened her eyes (see Fig 15) 

the eje movements to the daily intake of 


^ considei the dysihi-thmia in nj^stagmus induced by the 


We attiibuted 
phenobaibital 
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caloiic tests as an otoneuiological sign of a destiuctive lesion 
in the ceiebello-vestibulai inteiielationship We have veiihed 
it in medulloblastomas, astiocytomas, ependymomas, and le 
cently in an advanced case of multiple scleiosis (see Fig 16) 
which, theiefoie, must be consideied in the diffeiential diag¬ 
nosis Of couise, it also may be pieseiit in othei lesions 




movements of the eyes must be excluded 

If the cause is a lesion m the midline stiuctuies in 
posteiioi fossa, the dysihythmia will be piesent with t e 
closed and open In addition, electionystagmogiapu 
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sho^ra us that the dysihj*thmia maj' be accentuated with the 
e^es open 

If the cause is the slow swinging of the eyes which is occa¬ 
sionally encounteied in normal individuals, the dysihj’tlimia 
will be piesent only with the eyes closed, and it will disappeai 
with the eyes open, because the swinging movement stops 
V ith fixation of the gaze 

Anothei souice of eiioi in the e\aluation of this sign is the 
inhibition of the nystagmus with the eves open due to volun- 



Nystagmus Dlsrhythmia Due To Multiple Sclerosis 


This patient had a ^e^^ marked disequilibrium she could 
-carcei> walk she had bilateral celebellar s^mptoms had spontaneous 
mife se^eral directions of the g’aze and T^pe I positional nNstagr- 

Tiftct smal) The ^estlbula^ excitabilit\ was normal but the 

d>srh'\thmia eMdenced a lesion in the cerebeHo-\ estibular 

connections 


taiy fixation of the visual axis in older to avoid the un¬ 
pleasant sensation of objective displacement Any dysih^-th- 
mia due to vaiiation of the patient’s effoit at fixating the 
■visual axis must be excluded, but this vaiiation would occui 
on \ with the eyes open Iiiegulai movements due to local 
lesions in the oibit also must be diffei entiated 

SUMMARY 

1 The clinical evaluation of the vestibular system is based 
speci icalh on the examination of the nystagmus 

A biief account of spontaneous nystagmus positional 
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^ On 

induced by '1 

venfied m patients with tumoi comstentk 
^he posteiioi fossa midlme stiuctuies m 

4 We believe thaf- 1 -v.a. a 

y damage to the cerebe/ln.f dysihythmia is piodiiced 

consists of the affeient anri ^oteiielationsliip This 

ceiebellum and the vest.hni connections between the 

the lateial and suvelT^^u ''^hich mainly couise on 

aspect of the les^tifoim h a ventiicle (medial 

Thiough these ascendinp-Q a / the ventiicle) 

exeits Its influence ^inii ^^eending fibeis the ceiebellum 
Vestibular iespouses tonus, cooidination) on the 

duninishes oi sunuipcc-a/^i hy tumois oi disease 

ihythmia m the mducari influence and lesults m dvs 
^ Ejection ^"^tibulai nystagmus 

^la in noimal sul^Tctf^wl^ occasionally may show dysiyth 
o^ents when the evac »spontaneous swinging eye move- 
mduced nystagmus ovef^h ^ supei position of the 

^ate a dysihythmia Tb f aiovement might siniu- 

easily made The snnnf ^ ^ t’eiential diagnosis, howevei, is 
the eyes closed disann swinging movements seen with 

eyes, due to fixation of tbe patient opens his 

Js due to such movomn theiefoie, if the dysihythmia 

^yes aie opened OnTb? disappeai as soon as the 

the midline sti uctm ^ if it is caused by a lesion 

mia will bepiesent Posteiioi fossa, the dysihyth- 

with the eyes onen if ^ closed and open Appaiently 
i it IS even laigei 
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some of the cases piesented heie 
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PSEUDO-OTOSCLEROSIS'--1 


Victor Goodhill, M D , 

Los Angeles, Calif 

The patient with an intact and mobile tympanic membiane, 
patent Eustachian tube, negative Rinne, and excellent aii-bone 
gap IS usually coiiectly called an otoscleiotic, but he may not 
have otoscleiosis at all 

A numbei of conditions can occui which will mimic oto 
scleiosis Thus “Pseudo-otoscleiosis” is not a clinical entity 
but a concept which must constantly be in the mind of the 
otologist who plans a tympanotomy foi a case of supposed 
otoscleiosis 

Undei the heading of “Pseudo-otoscleiosis,” I have ob 
viously not included many othei conductive lesions involving 
tympanic disease in which theie may occui tympanic peifoia- 
tions, otoirhea, polyposis, and othei signs of active tympanic 
disease In older to qualify as a “pseudo-otoscleiotic” an eai 
must have an intact mobile tympanic membiane, a significan 
conductive hypacusis, and all of the othei ciiteiia descnbe 

above The vast majoiity of these cases aie unilateial Whie 

unilateial tiue otoscleiosis ceitainly occui s, the diffeientia 
diagnostic study should be especially seaiching in unilateia 
cases 

In piesenting this concept for consideiation it is leally the 
intention of the authoi to claiify the diffeiential diagnosis 
of so-called clinical otoscleiosis The following gioups o^ 
cases and then illustiative examples aie by no means inten ec 
to constitute a complete compendium of all such diagnos i 
possibilities Theie aie othei examples which could be a a 
to this list, but this gioup consists only of those signih*^^^^ 
types of cases which have come to the attention of the wu 

♦Read at the meeting- of the Uestein Section American ^-ai' 
Rhinologictl and Otological Society Inc Denver Colo Jah gpitnl 

fFrom the Department of Otolarvngologv Cedars of Lebanon ” 
and The AVestern Foundation foi Hearing Reseiich nffice 

Editors Note This manuscript received in The Laivngoseope O 
accepted for publication Feb 25 1900 
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and his colleagues In this piesentation, each clinical gioup 
will be illustiated by only one clinical case lecoid in most in¬ 
stances, although in some of the categoiies multiple examples 
aie piesent m oui files 

In classifying the vai lous conditions which can mimic clini¬ 
cal otoscleiosis, it was decided to gioup them in an essentiallv 
anatomical mannei since all of these conditions pioduce 
similai phi Biological sequellae 

I Total Ossiciilai Cham Fixation 

A Chiomc glue eai with adhesne fibiosis 
B Gianulomatous otitis 
C Diffuse fibiosis 
D Tympano-scleiosis 
E Pan-osteo-arthiitis of ossiculai chain 

U Diseases of the Incus 

A Tiaumatic dislocation of the incus 
B Fixed incus 

1 Incus annulus fusion 

2 Incudo-malleolai fusion with cholesteatoma 
C Incus ati ophy 

D Lenticulai piocess neciosis 

III Non-Otosclei otic Diseases of the Stapes 

A Paget’s disease 
B Osteogenesis impel fecta 
C Tjmipano-scleiosis 
D Footplate aithiitis 
E Pei istapedial tent 
E Congenital fixation 

IV Anomalies of Ossicles and Windcus 

I TOTAL OSSICULAR CHAIN ANKYLOSIS 

Among the sequellae of chionic otitis media theie is unnei- 
sa anaieness of the diamatic pioblems of peifoiations, sup- 
puiations, cholesteatomata, polypi, etc The appaiently in¬ 
nocuous sequel of diffuse fibiosis laiely produces symptoms 
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unless its seventy immobilizes the ossiculai chain In such 
instances a conductive hypacusis ensues Such an involve¬ 
ment may cause heaiing losses fiom 10 db to 60 db Ob 
viously, when the loss reaches 35-40 db it becomes significant 
otologically in the diffeiential diagnosis of otoscleiosis 

A number of foims of diffuse fibiosis may occui of which 
thiee diffeient examples aie piesented 

In addition, othei lesions can cause total ossicular chain 
ankylosis Tympano-scleiosis, possibly a special type of fibio 
sis involving the tympanic muco-pei losteum is exemplified by 
a case Pan-osteo-aithiitis of the ossiculai chain can also 
completely immobilize it and simulate fai advanced otoscle 
losis This IS illustiated by a case 

A Chtomc Ghee Em imth Adhesive Fibiosis 

Seious effusion of the middle eai has become a veiy seiious 
cause of conductive hearing loss and the fiequency of tiis 
condition is undoubtedly inci easing One of the final seque ae 
of an appaiently innocent seious effusion is the so-called ga® 
eai in which veiy thick exudate of almost solid consistenci 
fills the middle eai This is anothei valiant of chionic o" 
giade otitis media 

In some cases the glue eai may peisist foi many, niam 
yeais, and may be accompanied by co-existent tympanic 
biosis In many cases it undoubtedly is a piecuisoi of 
tympanic fibiosis, howevei, in some cases it is possible 
both glue-like fluid and the fibiotic tissue to co-exist 
contiibute in a paiallel way by ossiculai fixation and win 
blockade to a majoi conductive hypacusis 

Case 1 L K, a 30 veai old white female, gave the histon of 

loss m the left eai since eaily childhood She denied t® 

otitis media and denied an^ mviingotomies oi ani t\pe oi ^ |„onc 
the left eai Examination levealed that the left b 

was intact but somewhat dull in appealance and slightli ! ^ ‘ gt,ori on 
was, however, mobile and theie w'as evidence of good r^gpedon of 

politzeiization No definite fluid could be seen although ,evp.ilc(i 

fluid appeared on seveial examinations Xiays of the mastoi 
a definite^ scleiotic and infantile left mastoid Theie Endings 

able histoiv of famil\ deafness Theie weie no othei signuica 
except foi low grade chionic tonsillitis 

Audiometiic examination revealed a maiked left conductive i>I‘ 
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lefeiied ^ negative Rmne on the left with the Weber 

gluehke sec! etfon V^the^n°nnfr a model ate amount of thick 

of scat tissue witli one veix^ai,! ^ooompanied bi laige bauds 

und the annuJus A tlunir f,h shaped band between the incus 

The stapes warnuite f i mH "''"don niche 

neck, ciuia, and the ninmnni bands of scai tissue between the 

lemoval of the glue seci etion^’iL footplate was mobile Following 
tissue hei hearina ^ 1 dissection of all of the bands of scar 

Tlieie was no evidence of fo noinial on the opeiating table 

leflex was obtained nn r, j "f^oleiosis and an excellent lound window 
oDtained on palpation of the stapes (see Pig 1 ) 

B Granulomatous Otrhs 

not of gianiilomata and gianuhwatous polypi is 

medio of the pathologic couise of chionic otitis 

mmori u ^ cases such gianulomatous otitis is accom- 
anhnl /. n changes m the mastoid anti urn and peii- 

p ^ possible foi such changes to lepiesentonh 

I'Pvm piogiession towaid ultimate u- 

ennf.Ti, ^ fosis, howevei', this gianulomatous phase may 
^ time, undoubtedly'- foi yeais and yeais 
i<i ^ takes place When the gianulomatous piocess 

ft niay cieate a mechanical impedance 
iivrnc ^ ^ ontiie ossiculai chain and pioduce a conductive 

hypacusis as is illustiated m the case below 

sive heaiin^ "in f ■'\hite male gave the histon of progios 

a history of deafnfjcc ^ eai of six veais’ duiation Theie was also 

O' ui nearness in his pateinal relatives 

neg'Ih^''’and ^thePolitzeiization The Riiind lesponse was 
studies showed o r,refened to the light side Audiometuc 
abnoimaiities in hypacusis Theie weie no signifwaaf 

septum to the rnrlu Theie was a moderate dellectioii of Uw 

sillitis Roenteen stinUpc^ of a low' giade chionic ton 

The right masfmd showed a normal w'el] pneumatized left mastoid 

diffuse hariness^in thfpn™umit.c~‘'‘^ 

anesthesia”the °middil*'^ Jight middle eai via tympanotoni) undei local 
gianulomatous nnUm faund to be completeh filled with thick 

embedded and immohii.^Ti ossiculai chain was compete' 

lomatous tissue the i f^ollowing meticulous lemoval of the 

stapes was fouL n >etu,ned to noimal mobiliD The 

of the gianutomata fi orTbe”m u,r' 

no^"demoL'tiablp*^mimm"’ mobilitj to the ossiculai clnin theie was 
wuhin^wm .eekc, i ? hen mg audiometncalh , however 

peisisted (see Pig marked impiovement of healing which bn 
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C Diffuse Fibiosis 

The most common \eision of chionic otitis media in the 
piesence of an intact tympanic membiane is the sloiv de\elop- 
ment of a diffuse pan-fibiosis Such fibiotic changes can 
effectively fix the entile ossiculai chain as is demonstiated 
in the following case 


Ca?c 3 JO a 29 'lear old ■«liite male gaie the hlsto^^ of recmrent ear 
infections in infanc\ and \^as avraie of a niajoi bilateral hearing loss 
since eail\ childhood There ^^as no familial history of deafness 

Examination rexealed both timpanic membranes to be intact and 
^ nioderateh scarred but mobile on pneumatic massage Both Eustachian 
moes were patent on politzeiization Both Rinne responses xsere negatne 
inere uere no significant nasal oi pharx-ngeal findings Xraxs rexealed 
. I intantile non pneumatized mastoids bilateiallx 

. *^*Sht exploratorx txmpanotomx levealed the middle eai completelx 
iiied xxith diffuse fibrotic scais The incus xxas bound anteiioilx and 
p stenorlx bj dense scars and the same txpes of scars xxeie piesent in 
tne pen footplate regions With gieat difficultx all of the xisible bands 
xxeie dissected free foUoxxing xxhich palpation lexealed 
mobile stapes and following xrhich there xvas a marked im- 
an healing This iniproxement, hoxxexei did not peisist and 

n audiogram six weeks postoperatixelx shoxxed onlx a moderate impioxe- 
ment in hearing (see Fig 3) 

D Tympano-scleiosis 


TjTupano-scleiosis, a lecently desciibed type of chiomc 
otitis media, is not a laie finding in tympanoplastic siiigeiy 
nion-like scales of keiatin seem to gioiv thioughoiit the 
jmpanic cavity and a keiatinization and hyalinization piocess 
mat involve both mucosa and peiiosteum It may fuithei 
imolve the bone of the otic capsule and may destioy any oi 
a of the ossicles It is most commonly diffuse in the tym¬ 
panic cavity and thus pioduces a total ossiculai fixation as 
s desciibed m the following case 


biSera /^ 52 x ear-old xvhite female, had a histoix of recuiient 
re'ealed intact childhood following scarlet fexei Examination 

t'mpanic membranes bilaterallx The left 

antenorlx The Eiistnph mobile and showed a calcified plaque 

The Rinne xxas normal on politzerization 

ductixe hxpacusis negatixe and audiometrx shoxxed a txpical con 

bilaterallx- * ^ ® showed acellulai undex eloped infantile mastoids 


coxenng the manubrium 'u onion like lamellae of sclerotic tissue 

tbe stapedial^fura nn o 1 malleus the long process of the incus and 
seemed to inxolxe the present oxer the facial neixe and 

he otic capsule throughout the promontorx legion and 


730 


GOODHILL PSEUDO-OTOSCLEROSIS 


tliioughout the legion of the niche of the lound iMndow Theie w 
total fixation of the ossiculai chain and in vieii of these findings no 
definitive suigical pioceduie Mas earned out Theie vas no impioiement 
in lieaiing (see Fig 4) 

E Pan-Osteo-Ai thi itis of Ossicidm Cham 

Among the lesions lesponsible foi stapes ankylosis is a hue 
osteo-aithiitis, howevei, it is possible foi such an aitlnitis 
to involve the entiie chain and to cieate not onh a fnetl 
stapes but a fixed incudo-malleolai joint and a fixed incudo 
stapedial joint as is exemplified in the following case 

Case 5 PG, a vhite male, aged 63, ga^e the histon of a ***'^*^' 
healing loss since childhood Mhich continued to become piogi 
Moise, requiiing the use of a hearing aid duiing the past 38 leais 
is a veiv stiong family histoiy of otoscleiosis 

Examination leiealed bilateial intact Umpaiiic niembianes 
mobile and both Eustachian tubes weie patent on politzeuza i 
Rinne i esponses m ei e negative Thei e m ei e no significant ,„^nic 

phaijngeal findings vitli the exception of modeiate ^„ii. but 
tonsillitis Xiais levealed veil pneumatized mastoids biiai 
both sides shoved equal peiiantial scleiosis 

Audiometiic studies levealed evidence of a ven P'a 
mixed deafness with a majoi neuial component Theie va . 
peisistent negative Rinne i espouse to the lovei tuning w degenera 
A diagnosis of fai advanced bilateial otoscleiosis vith ‘ .j ^\ltlla 
tion was made and a light exploiatoij timpanotomi was a 
veij pool piognosis 

A light tvmpanotomj exploiation levealed *-''‘**' loint "as 

pletely fixed by incudo malleolai fusion The incudo union anU 

ossified Both ciuia W'eie attached to the piomontoiv gppd deal 

theie was a maiked anterioi peiibasal ankylosis invon s 
ot tne anteiioi cius and footplate The long piocess “J, . j,g tube "as 
amputated and the stapes ciura w'eie lemoved A j the media' 

placed between the posteiioi aspect of the ^pp*-P,^® ip,, oi one-tin''’^ 
aspect of the tympanic membiane following which the P uo siE 

of the footplate w'as mobilized by chisel cuts Theie 
nifleant gain in heaiing (see Fig 5) 


II DISEASES OF THE INCUS 

Qf 

A number of conditions involving the incus 
stapes can pioduce majoi conductive hypacuses si 
otoscleiosis These may include tiaumatic disloca lo^n 
incus, fixed incus, incus atiophy, and lenticulai pioces^ 

SIS Each of these may occui in a numbei of foi ms 
only majoi examples will be cited 

A Ti aumaUc Dislocation of the Incus 

While it IS ceitainly possible foi otoscleiosis to detel P 
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an eai which had been the seat of acute otitis media and acute 
mastoiditis in infancy, the otologist should be waiv of the 
presumptive otoscleiotic who gi\es a histoiy of an infantile 
mastoidectomy and who shows a small postauiiculai scai 
Not infiequently such a supposed otoscleiotic has a peifectly 
mobile stapes and a tiaiimatically dislocated incus It is not 
unusual foi this to have occuiied bilateiallv 


Caw 6 IL This 2S^ ear-old white male ga\e a histori of a bilateral 
mastoidectomy at the age of nine months following otitis media secondar\ 
to scarlet feier He has been aware of a heaiing loss since childhood 
and has ■worn a hearing aid for man' "vears 

Examination reiealed bilateralli intact timpanic membranes Each 
timpanic membrane showed modeiate scariing and small calcified 
plaques but both were mobile and both ears showed eiidence of good 
tubal function There was no fluid in either eai Small healed post- 
auricular incisions were present bilateralh Both Rinne responses were 
negatne and audiometric examination reiealed eiidence of bilateral 
conductiie hvpacusis X rais surprisingly i eiealed bilateialli normal and 
exiensiyel' pneumatized mastoids 


Right exploraton tinipanotonii reiealed a somewhat atrophic incus 
in the epitympanum with no contact with either malleus or stapes It 
ifas remoyed Tne stapes was perfects mobile and noimal in e\ei\ 
reject A poUethviene strut was placed on the capitulum of the stapes 
and allowed to contact the posteiioi half of the txmpanic membrane 
1 here was an immediate improiement in hearing which has persisted 
(see Fig 6) 


B Fixed Incus 


The incus can become fixed in a numbei of ways, and in 
each situation it will lesult in immobilization of the ossiculai 
c am and a conductive hvpacusis legaidless of a mobile 
stapes and a noimal lound window membiane Two examples 
0 fixed incus conditions will be piesented 

1 Incus Annulus Fusion 


In tjTnpanic fibiosis of long duiation etentual osteogenetic 
uc iMty supei cedes the fibiosis in manv cases 


presented ear-old white female with diabetes undei contiol 

t^•mp^mc ^ conductne htpacusis The light 

seteral ^mall^alni^ma f *"*“'^* translucent and mobile but showed 
on politzerization Plaques The right Eustachian tube was patent 
mastoids X rats retealed bilateialli infantile non pneumatized 


thickeMd^muco^^a™and°m^i' ® middle ear with tremendously 

ossicles the larc,e strands of fibrous tissue between the three 

completeh immohtiJl'ra and the promontort The incus was 

superior aspects of fh ^ between it and the postero 

f the annulus The stapes appeared to be perfectlt 








GOODHILL PSEUDO-OTOSCLEROSIS 


735 


mobile An attempt as,made to resect the bon^ budge bet'ween the 
incus and the annulus but this attempt failed e\en aftei extensne an¬ 
nulus remotal AccordingU, the lenticular process and a poition of the 
long process of the incus i\eie remoied and a mu lngostapedlopex^ ivas 
performed hi placement of iinaginated tnnpanic membiane onto the 
f' stapedial capituluni This Mas followed hi maiked inipioiement in 
\S healing (see Fig 7) 

2 Incudo-MaUeolai Fnston nith Cholesteatoma 

It IS an old laiyngological cliche that a patient tvith hoaise- 
ness due to caicinoma of the laiynx can also have tiibei culosis 
and syphilis of the laijTix It is similailv tine that a patient 
It ho has otoscleiosis can have othei otologic diseases such as 
illustiated in the case below 


Heie we aie dealing vith a case of bilateial piogiessive 
^ deafness in which theie was a maiked otoscleiotic lesion on 
the left side, howevei, the left eai also contained a silent 
iidden cholesteatoma which had piodiiced mcudo-malleolai 
usion The fixed mens on this side added to the im.pedance 
pioblem, and the solution vill be desciibed below 


36^ea^old white male ga\e a histoi\ of progressite 
media 'ears duiation He had no histor' of otitis 

media and gave no famil' histoiv of deafness 

reiealed that both t'mpanic membranes were intact. 
Both somewhat fibrotic with slightl' impaired mobilit' 

a bilateral negatne and the audiometic studies re'ealed 

ear mth h'-pacusis and an appioximate 55 db loss in each 

nasoDharMi<ro„i™v conduction There weie no significant nasal or 
toids^w-ith Xra's re'ealed bilaterall' diploic mas 

‘oms with model ate bilateral peiiantral scleiosis 

a ^ohtar^^'emMl^ tvmpanotomi repealed a completel' fixed incus and 
the attic The monolocular cholesteatoma with extension into 

stapes was also because of incudo malleolar fusion The 

cause of the' mint,m anterior otosclerotic tumor Be 

performed on this'eal at'^tn'®"'f ”” definitive surgical proceduie was 
left radical masto^d«rL^*^ subsequent date an endaural 

toma and thrl T t lemoial of the cholestea 

semicircular canal “ classical fenestra in the horizontal 

A satisfactory can, ,n closed b' a split thickness graft 

yw-iom gain in hearing was obtained 

An enormotis'amenor^otos*i,\?^*^t^''^/”*^^*°'^^ t'mpanotom' was peiformed 
Pleteh filled the foasa mtumor was visualized It almost com 
the footplate which leaving onl\ a small posterior remnant of 

Pohethvlene t^be waro laa® “°hilized b' chisel fracture A 

articulated With the ™ contact with this mobilized area and 

stapedectom\ (see Fig Process of the incus folloiMng a preliminar'v 
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D Incus Atiophy 


In addition to the pioblem of dislocated incudes and fixed 
iiicu es 1 IS possible foi a majoi conduction hj'pacusis to 
lesu lom a fibious atiophic incus which no loiigei is capable 
0 lansmitting acoustic eneigy because of loss of stiffness 
the following is an example of this pioblem 


in the left on, Tf' no'' male, age 30, gave a histoiv of heaiing loss 
mo'itnidPPtoT,/" veais’ duiation -tthich he dated to a senes of 

niasto dentnmir ^ tte stated that he had four 

had pxppiiont duung a penod of seveial jeais He lias 

left since that 


levealed a postauiiculai healed scai on the nght i"tl' 
Rpnnp'.pc, slighth seal led light tjmpanic membiane nith a positue 
‘ ® liowevei, in addition to a veil healed post 

mpmi.. » peifectlv intact and mobile tMiipamc 

pwrfoni!, L The Rinnd lesponse was definitelj negative Theie vas 
IVaW ftinction bilateialh and theie veie no significant 

defects bfindings X-iays levealed opeiatne mastoid 


left conductive deficit was accompanied bi a lateiahzation of the 

loff j nudiometiic tindiiigs showed a leiv definite 

left conductive hj'paeusis 

n.f' tympanotomi levealed a fibious incus attached to 

11^ ‘'apftnlum The stapes was peifectp mobile with evidence of an 
excellent lound window leflex The fibious incus was sectioned and 
’sninant lenioved fiom the capitulum legion A pohethjicne 
placed between the capitulum of the stapes and the 
/‘sPect of the tympanic membiane Theie was a maiKed im 
I ement in heaiiiig w’hich has peisisted (see Pig 9) 


D Lcnttciila/) Process Neciosis 


One of the mpst common causes of conductive hypacusis 
othei than otoscleiosis is neciosis of the lenticulai piocess of 
the incus This is veiy commonly seen in the couise of 
toidectomy and tympanoplasty suigeiy, but it may also occiu 
behind an intact non-suppuiating dium and in such cases 
may definitely mimic otosclerosis 


1 DB, a 5G veai old white female, gave a histon of 
iihea since childhood, and she has been piogiessneI> •naid 

n» 1 - gjll* JOl 


Off ye 10 
nght otoi] 

- ujju sue lias ueen {iiugi tr; 50 j * 

''Oin a healing aid on the „•*- - 
lo Neais Theie is a histoiy of deafness m a son, but in no othei 
rnenibeis of th^ family 


Examination levealed a suppuiating nght eai with evidence of cbro"‘® 
nght mastoiditis The left t\mpanic membiane, liowevei, "as inn 


'Incidentally the right eai was 
lai radical mastoidectomj and a 
inipiov ement in hearing 


operated on aeparatelv via “ 
Tjpe in Tjmpanoplastv "iU* 
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and onh slightl\ scaiied and mobile Tlieie iias excellent left Eustachian 
tube function The left Rinne lesponse was negative and theie weie no 
significant nasal oi iiasopliaivngeal findings A bilateial contliictiie 
liypacusis was piesent on audiometiv Xiays levealed a pneumatic 
light mastoid with attic eiosion, the left mastoid was diploic iMth 
peiiantial scleiosis 

A left exploiatoiv tvmpanotomy was done The stapes was peifecth 
mobile, the incus showed evidence ot neciosis of the lenticulai piocess 
Incudectom^ was done by lotation and veision A m>iingostapediopexi 
was peifoimed which lesulted in a fan inipiovement in heaiing (so 
Fig 10) 


III NON-OTOSCLEROTIC DISEASES OF THE STAPES 

The histopathology of otoscleiosis stiangely leceivecl a giest 
deal of attention duiing the peiiod when the suigeiy of oto 
scleiosis was at its lowest ebb The slight fluiiy of stapes 
mobilization suigeiy duiing the days of Miot,' Jack,-, Bla e 
and then contempoiaiies died out completely by the secon 
decade of this centuiy It was duiing the second and tiiu 
decades when theie was vntually no suigeiy foi otoscleiosis 
(except foi the pioneer fenestiation leseaich of 
Holmgien' and Souidille'*), that a gieat deal was wn 
on otoscleiosis pathology Great contioveisies weie 
in Euiope by Otto Mayei,® Wittmaack,' and Nagei,® but ino 
heat was geneiated than light We still have no cleai pic i 
of the pathogenesis of otoscleiosis 

Duiing the piesent lenaissance of suigeiy foi °tcscleios , 
lelatively little leseaich has added to the woik of the " 
ties and thiities We entei 1960 with the ^ 

“clinical otoscleiosis” but ivith no leal knowledge abou 
seiious and disabling disease 

Theie aie, it must be admitted, ceitain gioss 
obsei rations which aie accepted quite univei sally as the in 
festations of otoscleiosis, howevei, ankylosis of 
footplate can also be piodiiced by ceitain well defmec 
diseases which aie not pait of the concept of “chnica 
scleiosis ” These include “Paget’s” disease, “buttle 
tympano-scleiosis, osteo-ai thi itis, and othei diseases 
examples will be piesented 

A Paget’s Disease (Osteitis Defoimans) 

Paget’s disease has been known foi many yeais to h 
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Piogiessive bone lesion with piimaiy involvement of the skull 
lepoits have appealed in the liteiatuie clesciibmg 
on V ankylosis of the stapes but the occuiience of the 
aige os eomata in ear canals This disease, also known as 
os ei is ibiosa, can mimic otoscleiosis veiy closely, as illus 
tiated in this case 


in male, aged G7, gave a liiston of a lieanng loss 

ea! flmatioii He had no loss in tlie left 

that lip inri “m ® °Giei otologic complaints oi symptoms He told ns 
botli ]))<; ^ ^*s''^se’' with a veiv stiong family liiston since 

Paget’s disease^* sistei have been diagnosed as definite cases ot 


toM "pTniit! non obstmctive osteomata in both evteinal aiidi 

mohiip' 't'i. ^ ^J'^manic membiane was intact, tianshicent awl 

fpiipa In fi.'n " w lesponse was negative and the Webei was le 

TiiP ipff 1'heie w'as good tubal function on politzeuzation 

nn<jitnp membiane was intact, tianslucent and mobile with a 

EPoi 'esponse Tlieie W'eie no significant nasal oi iiasopliann 

mEii f.pn'f® Audiometuc evamination levealed evidence of a bilatcial 
neuial livpacusis witli a siipenmposed light comUictne 

evid'pnpp nf lepoited as showing veij definite 

evidence of Paget’s disease of the skull 

''•'‘s done with difficultv because of a 
rioni toituous canal and the presence of osteomata A good 

lemov'ed and sev'eial bone chips weie sent to the 
£P‘ histologic examination The footplate was found to lie 
j chalky lesion in the anteiioi peiibasal legion 

kroo “'t* bot lesemble giosslv the usual otosdeiotic piocess bin 

moie buttle and much whitei in coloi A penbasal chisel 
Pioceduie lesulted in complete mobilization with a model ate iminove 
ment m heaiing which has peisisted 

examination of the bone chips tiom the annulus legion 

fiiQon « maibleUke mosaic foimations chaiactenstic of Pagot 

disease (see Fig H) 


B Osteogenesis Imveifecta (Fiagilitas Ossium, Osfeopa- 
thyi osis, Pei losteal Dysplasia, Lobstein’s Disease, Eddowcs 
Disease) 


Buttle bone disease, known by many synonyms as shovii 
above, is chaiacteiized by the occuiience of multiple fiactuies 
with pool healing not only in the long bones but in the cab 
van urn Theie is a lathei high incidence of so-called oio- 
scleiosis with this disease In most instances, the so-calied 
otoscleiosis IS a pseudo-otoscleiosis, namely a conductive livpG- 
cusis caused by some othei middle eai lesion Eaielv does 
one see tiue otoscleiosis in conjunction with buttle bone 
disease The following* case is an example of this typ® ^ 
pi oblem 
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^ Supragrlottic Frontal n ie\\ — \ tumoi mass is present on the light 
aise cord The \entricle and true cord are fiee of tumor Theie s an 
equate margin of safet\ for a conser\ation operation 
Lateral Me\\—Note the tumor e-s.tension on the false cord 

wooden applicator is inserted into the Aentricle \—ai'- 
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eiiois ) An adequate maigin of safety to the tiue vocal 
colds was piesent in those subjected to total laiyngectomv 
(see Fig 7) , howevei, these opeiations weie peifoimed be 
foie the significance of laiyngogiam findings was appaient 
In the lemaining six instances of total laiyngectomy, the 
suigical maigin to the tiue cold aiea was too naiiowto jiistih 
this conseivation opeiation (see Fig 8) 

In 23 instances the tumoi was in the midline In si\ m 
stances, the unilateial position of the tumoi was demonstiated 
both by laiyngogiams and in the specimen 

Transglottic (See Table I) 

In the gioup of 16 patients, clinical accuiacy was assessed 
coiiectly in ten, but it was missed in six instances Subglo ic 
involvement was not suspected when the tiue coid was fn'fi 
in thiee cases False coid and ventiicle involvement vas 
missed in two instances, and base of epiglottis invasion 
missed thiee times In two cases, two adjacent aiea 
ments weie simultaneously piesent and not suspected 
two additional instances only “slight subglottic 
was suspected when actually extensive infiaglottic 
ment was demonstiated by laiyngogiams These two 
not listed as additional eiiois to the six listed 

ThciG 

Laiyngogiam accuiacy was highest in this gioup 
Aveie no eriois in classification (see Fig 9) The foul e 
listed undei the infiaglottic gioup weie actually called mi 
glottic because of suspected false coid invasion 

The majoiity of these tumois weie unilateial hi 
instances, the tumoi ciossed the midline on laiyngo? < 
and this was confiimed on the specimen 

Pyrif 07171 Sinus (See Table I) 

While 

Theie weie 27 pyiifoim sinus cancels in this gioup 
these tumois aie hypophaiyngeal and aie not stiictly 
geal in oiigin, these have been included in this study 
suigical tieatment emploj’-ed is most fiequently laiyngec 
and neck dissection (see Fig 10), use of paitial oi comp 
skin giafts foi complete leconstiuction of the phalvn^l 
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cord's there is nfr?on^n.^^of V ®”PCcior portion of the false 

surfaces mdicatin- nreSenL^^f vestibule and irregularitv of the mucosal 
and t entricles are'^free of ^ The true cords subg-Iottic area 

conseraatlon operation ‘“"voc There is a good margin of safetv for a 

\ ipA\ 1 

jrreRulai- The tumor siirface of the epigrlottis is lobulated and 

'<?ntnc]e«: e'^tends below the petiole but well abo\e the 

Note that It was possible to perform a supraglottic operation 



gura, et al laryngograms 


-TUMOR- 


— VENTRICLE-i-: 

anterior COMMISURE-A^ 





w 




* 

r 




seal \ estibule bilateialU^^hllf^* ' *e \\—a tumoi mass distorts the j*’"'” 
free of tumor niainU on the ris'ht The tiue cords 

Lateial \iew —a bull i ni 

geal suiface ot the epi<''lott1'A^'^'l,*“'"°‘ in'ol'es neail\ the entire Inn" 
t he infeiioi imrgin of'th J^Hf.A'‘"'tsion of the pi e-epig-Iottic 
Theie is no margin of safeti.*^"(v?°' extends into the anterioi coiiinii‘'‘'>it 
Specimen—Vote extenst,.., ^ ser\ation operation 

the anteiioi coinmissuie of the tumoi tt ith maiffinal inn^ion 





itricle IS 
> a point 


? inferior 
that the 
;estro\ ed 










Fig: 10 P>riform Sinus Frontal Mew—The left P'p^tends ftoni 
almost completeU replaced l)\ a circumferential tumor 
the le\el of the \allecula to the apex of the P'"fal‘»e cord® 
tumoi in\ol\ement of the ar\-epiglottic fold The \estieuie 
and true coids are displaced and edematous c-lottic 

Lateial Mew—The fi ee edge of the epiglottis and the ^ sinus I" 

are irregular due to tumoi The anteiioi wall of the P'ri 


in\ ol\ ed 


Specimen—Note the large size of the p^ nform sinus 


carcinoma 
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conseivation of function, ? e, tiansliyoid partial laiyngo- 
phai'jTigectoiny 

Accuiacy of diagnosis in this gioup has been high Clin¬ 
ically and ladiologically in 26 of 27 cases the lesions '^eie 
accuiately placed In six of the 27, conseivation of function 
opeiation was peifoimed These weie coiiectly desciibed in 
five of the six cases by the ladiologist 

The following ciiteiia weie used foi consei\ation of func¬ 
tion opeiation These tumois should be small (undei 2 1/2 
cms ), be fiee of thyioid caitilage invasion, demonstrate mo- 
bilitj' of the aiytenoid, and have a tumoi-fiee apex in the 
pviifoim sinus (see Fig 11) Piefeiably they should be 
placed on the lateial hypophaijTigeal wall Diiect examina¬ 
tion of the posteiioi ciicoid aiea should show no evidence of 
tumoi 

Clinically one eiioi was found A small 1 cm lateial wall 
tumoi was missed completely and was picked up by the 
ladiologist (see Fig 12) The lone lai-jTigogiam einoi was 
an edematous aiy-epiglottic fold togethei with non-filling of 
the pyiifoim sinus The tumor was inteipieted piimaiilj* on 
the aiy-epiglottic fold, actually it was on the medial wall of 
the pyiiform sinus 

SIZE OF PRIAIARY LESION FROM LARYNGOGRAMS 

The collection factoi foi magnification of the laijmgeal 
stiuctures on loentgenogiams was detei mined by using a 
ladio-opaque measuiing lulei oi a metal object of known 
size This factor foi distoition was 20 pei cent foi the 
fiontal ^'lews and 33 1/3 pei cent foi the lateial views All 
laijTigogiara measuiements of the tumoi weie made of the 
supeiioi-infeiioi extent, and no attempt was made to measuie 
the tiansveise oi anteiioi-posteiioi dimension 

All laiyngographic measuiements weie lecoided first and 
final accuiacy compaied mth the pathologj' lecoids and gross 
photogiaphs foi oiientation 
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the ‘specimen 
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P'riform Sinus Frontal Men — a small (1 cm) irregulariti is 
atiex lateral nail of the hipophar'n-v (modified Valsalia) The 

lex ot the pMiform sinus is free of tumor 

•-Pecimen Xote the sharp eleiated tumor margins 


Glottic 

Fiom Table III, one can see that the size of the tumoi seen 
on ai’jTigogram vanes as to location Since glottic lesions 
31 e confined to an aiea between the flooi of \entiicle to a 
point Inhere the lowei boidei of the intimsic muscles end 
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JiiSnor medja[ ^^'O'ltal vie«—Theie is tumor distortion of 

sinus IS frep of pyriform sinus The apex of tlic PSr'^ 

n "iLd edemo of fiTl V. laryngeal structures are normal o’^oept u 

imiaed edema of the light ar\-epiglottic fold and ar>tenoid emim-nco 

thf’’sp‘'emme7 'i" adequate margin of excision 
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Sinus Frontal Men—A small (1 cm) irregrularit\ is 
aneV nflateral nail of the h^pophar'n-v traodified Valsalta) The 
ipex or the p^rltonn sinus is free of tumor 

‘-Pecimen- Note the sharp eleiated tumor margrins 


Glottic 

Fiom Table III, one can see that the size of the tumoi seen 
on amigogiam vanes as to location Since glottic lesions 
31 e confined to an aiea bettseen the flooi of ventiicle to a 
point wheie the lover boidei of the intimsic muscles end 
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(1 cm), no measiuements weie made Anteiioi-posteiioi 
extent of the tumoi of the coid could not be accuiateh de- 
teimined from lateial views 

Infi aglottic 

Theie was an actual vaiiation in size of tumois fiom 13- 
2 6 cms The maigin of erioi is least in this gioup, with a 


Glottic 
Inf 1 aglottic 
Supi aglottic 
Ti ansglottio 

Piiifoini Sinus 
Total 


TABLE II 


Classification 

Eiiois 


Clinic il 
and Dnect 
L-ii \ ngoscopi _ 

1 subglottic 

5 false cords 

2 subglottic 

7 tiue cold 
/3 base epiglottis 

6 < 2 false coi d—% enti icle 
(,3 subglottic 

1 missed tumor 


Total 

La 11 ngrogiiins Patliolo^ 


1 false cold 
. J lentncle 
^ / false cold 
1 subglottic 
1 tine cold 

0 


13 

14 
29 

15 


1 A B fold 


2" 




TABLE III 



Size of Pi imai \ Lesion 

__ 


Actual 

Size 

Ai erage 

Lanngogiam 

Vo nation , 

Glottic 

Infi aglottic 
Supraglottic 
Tiansglottic 
Pyiifoim Sinus 

13 2 G cms 

10 50 cms 

18 a 0 cms 

1 - 6 cms 

+ 0 3 cm 
+ 0 Gcni 
±0 4 cm 
± 0 Gcm 


±0 3 cm on vaiiation fiom the tiue size Theie was littl® 
diffeience in eiior whethei the tumoi was gieatei oi 
than 2 cms m the supeiioi-mfeiioi dimension 

Sivp') aglottic 

The size of the tumoi vaiied fiom 1-5 cms m gieatest 
length in the supenoi-infenoi extent, and the maigm 
vai lation was ± 0 6 cm 
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Ti ansglottic 

Tumois in tins gioup vaiy fiom 1 6-5 0 cms on the specimen 
ivith a mean eiioi variation of =z0 4 cm by laijTigogiams 

Pyufonn Simis 

These tumois vaiied in actual size fiom 1-6 cms ivith an 
eiioi of =z0 6 cm by laijTigogiams 


DISCUSSION 


LiimtatiOTis of Lai yngogi am hiteiptetation (See Table II) 


The successful inteipietation of laijTigogiams depends on 
the skill and speed of peifoimance of the pioceduie and the 
expeiience and inteiest exhibited by the ladiologist At the 
piesent time theie aie foui aieas wheie some difficultj- has 
been expeiienced in the accurate inteipietation 

Antenoi Commissuie of Tiue Coid When the anteiioi 
conimissuie aiea was defoimed on laijTigogiam in glottic, 
infiaglottic and tiansglottic gioups, tumoi was demonstiated 
pathologically in seven of eight instances On the other hand, 
^ en the lai-juigogiams weie negative, theie was invasion 
niicioscopically m five of 13 instances This degiee of eiroi 
can onlj be explained by submucosal or relatively supeificial 
imasion, insufficient to gne gioss distoition visible bv laijm- 
gogiams One can conclude that this aiea is not coiiectlv 
assessed by laijmgogiams 


Ti He Cold Mobility Theie was a high coiielation between 
ladiologic findings in every instance when the 
va completely fixed When lag of the coid 

vpf ncuiomusculai involvement oi mass tumoi 

gat, such a coid appealed mobile to the ladiologist 


equent ei i oi was in mtei pi etation 
to infiaglottic gioup It is impoidant 

PaitiP^io ® clinically as well on this 

areas biopsies weie taken fiom these 

lannirn edema will lesult The majority of these 

lofiicfll biopsy examination, and it is 

assume that some of these enois in inteipietation 
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could have been avoided if laiyngogiams weie done pi)oi to 
biopsy 

Theie aie additional anatomical factois to explain some of 
lese eiiois Examination of these specimens demonstiated 
lat the false coid displacement supeiioily by the coidai 
su glottic lesion obliteiated the ventiicle Review of these 
eiiois on laiyngogiams showed that actually this was the 
case, and it is likely that these eirois of inteipietation imH 
be less in the futuie 

A-} yepvglottic Fold When edema oi distoition of this fold 
was pi'esent it was difficult to i ule out tumoi invasion Tumoi 
can be suspected only when definite scalloping and iiiegulanh 
of ladiogiaphic outline is piesent 

Postci'iGoid Laiyngogiams weie nevei designed foi the 
diagnosis of lesions in this aiea, and no inteipietation can he 
given by the method of examination being discussed 

Sigmftcance of Lmyngogiavi Fmd'ings 

Laiyngogiams have demonstiated then gieat value as an 
adjunct diagnostic pioceduie foi laiyngeal cancel When 
these findings aie con elated Avith indiiect and diiect lai\n 
goscopy and biopsy repoit, togethei with ceivical node find 
mgs, the otolaiyngologist can sepaiate his cases into gionps 
With high and low metastatic late and aiiive at a definite 
scheme foi tieatment 

Accuiacy of laiyngogiam classification was high, 92 pei 
cent as contiasted to 78 pei cent by conventional clmica 
appiaisal Theie was an 8 pei cent eiioi in laiyngogiam 
classification, with the majoiity of the eiiois in the infm' 
glottic gioup Theie was a much gieatei eiioi late by cluneal 
means (22 per cent) With continued lefinement in laiyngn 
giam technique and gieatei expeiience in inteipietation, tic 
false cold eiioi late should be less in the futuie Othei 
eiiois of inteipietation aie extiemely low and aie to he 
expected 

Ceitam clinical situations have always made accuiate dim 
cal classification difficult Bulky supiaglottic tumois aie au- 
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way pioblems and the piecise lowei maigm is always difficult 
to deteimine While lesions above the petiole of the epiglottis 
aie easih detei mined and one can peifoim the supiaglottic 
subtotal laiyngectomy opeiation with confidence, the gieatest 
piobleni confionting the suigeon who wishes to conseiwe 
function is w'lth lesions of the false coid and base of the 
epiglottis In the lattei gioup, laijTigogiams can veiy ac- 
cuiatelj' discern fieedom of involvement of the tiue coid 
Bulky tumois of the false coid that oveihang the tiue coid 
can be piecisely visualized by laijmgogiams It is m this 
situation that clinically one has most fiequentlj’’ mistaken 
tunioi to invohe the tiue coid 


The accuiacy of the ladiologist in classifying a lesion as 
supiaglottic was high In 17 instances wheie the supia- 
glottic opeiation was peifoimed, 12 w^eie listed as wide suigi- 
cal maigins of safety and pi oven by the examined specimens 
n five cases wdieie tumoi was in the false coid aiea and 
petiole, these weie accuiately visualized and again coiielated 
well with the safetv maigin of the suigical specimen Of the 
- patients with laij-ngectomv and neck dissection peifoimed, 
cases could have had a supiaglottic subtotal opeiation 
e lattei opeiation W'as not peifoimed because in the clinical 
pieopeiatne appiaisal, it was felt theie was “insufficient 
maigin of safety ” 


he puipose of bunging this point up is to emphasize that 
accuiacv of diagnosis is necessaiy foi the puipose of evaluat- 
ng whethei conseivation of function opeiation can be pei- 
oimed lathei than wiite the case off to the moie easilv 
i laij-ngectomy While this papei does not deal 
supiaglottic subtotal opeiation, these 
fnlir, ' aie quite successful foi a one to six-yeai 

Hno" Peihaps the high fiequency of the “pushing” 

sucee^^ supiaglottic gioup accounts in pait fci 

VI h this lelatuely naiiow’ suigical maigin of safetj^ 

extent of cancel involving the infia- 
The PI. ^^^sglottic gioups has been fiequently in eiioi 
tion nf fi^ judgment m both gioups is explained bv fixa- 
of the cold which masks the size of the tumoi piesent 
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Size and extent of subglottic involvement have been difficult to 

^ somewhat paietic coid Tu 

f transglottic group that have involved the false 

fiequently obscuied maiked infiaglottic 
ension n addition the base of the epiglottis has been 
ome imes oveilooked In all of these situations, the laiyngo 
lams lave pioved then value by piecise localization and 
shaip delineation of the lowei extent of the tumoi 


Tumoi ciossing the midline was coriectly deteimined by 
aiyngogiam with eveiy lesion in the supiaglottic, infiaglottic 
and tiansglottic groups 


eie was a high accuiacy index foi pyiifoim sinus lesions 
lom e clinical and ladiological standpoint The niajoiity 
0 ese cases i equii ed total lai yngectomy and neck dissection, 
wi 1 modification such as skin giafting or othei leconstiuctive 
pioceduies with laigei tumois, however, theie is a small 
niTO ei of selected cases where conseivation of function pio¬ 
ceduies can be peifoimed aftei a detailed clinical and ladio 
ogical evaluation This should help the suigeon decide what 
surgical pioceduies can be instituted 

No one can appieciate moie than the suigeon the gieat 
impoitance of knowing wheie the lesion exactly is He can 
p an his suigical pioceduie lathei than complicate this with 
an Ill-planned exploiatoiy appioach 

Size of tumoi can be accuiately deteimined foi all classifi¬ 
cation sites with a mean vaiiation fiom ±0 3-0 6 cm de¬ 
pending upon tumoi site It is impossible to estimate size b\ 
aiyngoscopy, but it should not be suipiising how fiequenth 
exact actual tumoi size coi relates with laiyngogiams Size 
of tumoi, degiee of diffeientiation and location of the lesion 
ave a diiect beaiing on the metastatic late 

Since the tiansglottic gioup has the highest metastatic late 
foi appaient and inappaient metastases when the tumoi is 
ovei 2 cms in diameter, it follows that neck dissection vkh 
total lai yngectomy is mandatoiy m this situation If n 
pable node is piesent on one side with a 2 cm oi laigei tians- 
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glottic 01 supiaglottic lesion, consideiation of bilateial neck 
dissection is ivaii anted 

It should be appaient that theie aie othei theiapeutic im¬ 
plications Patients with small glottic cancel and possibly 
imnimal lesions of the epiglottis ivheie the metastatic late is 
low might better be handled by iiiadiation With impioved 
methods of tieatment by ladiotlieiapists, conseiiation of 
function will apply to ladiotheiapy and the paiametei of 
suigical tieatment will be better defined Until the time 
when this study is again leviewed and specific conclusions 
diawn, the suigical management mil continue to be selected 
on the basis of accuiate clinical and ladiologic diagnosis 

SUMMARY AND CONCLUSIONS 

1 Accurate clinical classification of cancel of the larjmx is 
necessaiy since the choice of theiapy is governed by the piob- 
abilitv and location of metastases 

2 Analysis of data obtained fiom a study on routine en 
bloc neck dissection mth total oi subtotal laiyngectomy has 
giien us veiy valuable infoimation as to certain characteristics 
of the primary lesion 

3 A pathologic classification based on location of the pii- 
luaiy lesion has been used for laijTigogiaphic and clinical 
Rse The value of the proposed classification indicates that 
there is a progressive increase in metastatic rate from glottic, 
infiaglottic and tiansglottic cancers 

-4 Size of tumor, degiee of differentiation, and location is 
related to appaient and inapparent cervical metastases 

5 Laryngogiams can more accurately localize and objec- 
tn eh document the size of the cancer than clinical evaluation 

6 Size of the primary tumoi can be estimated on laijuigo- 
giams to within ^zO 3-0 6 cm of actual tumor size 

^ The laijTigogiam is necessaiy foi accuiate diagnosis 

S Logical treatment will necessarily follow a Conseiva- 

lon of function bv ladiotheiapy for early lesions of the cord. 
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b laiynx-spaiing opeiations foi selected cases of supiaglottic 
01 pyiifoim sinus lesions, c moie ladical opeiations (total 
laiyngectomy to include neck dissection when the iiiappaient 
metastatic late is high 

9 The theiapeutic conclusions diawn fiom this studj aie 
necessaiily tentative The decision test by which all theiapv 
IS judged IS a caieful follow-up of patient suivival 
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ent species vas found, giving an aveiage of 1 45 species pei 
cultme 

An inteiesting obseivation is that the numbei of giam 
negative oiganisms found in cultures ivas lelatively high 
Escheiichia coli, Klebsiella aeiogenes, Neisseiia cataiihalis, 
Pseudomonas aeiuginosa and Pioteus vulgaiis accounted foi 


TABLE I 


Number of Species in 1000 Seiial Cultures 


ecies __ 

___Per Cent of 


1 Fecalis _ 50 

ubtilis _ “>3 

flida Albicans, etc 14 

lococcus 

neumomae _ _29 

stheroids 20 

-oh _ _ 77 

Jsiella _ 69 

>seria _ 0 

Jdomonas 72 

teus Vulgaris _ 63 

Honella Parat^•phll 100 

gella Dvsent 
Albus „ _ _ 39 

Aureus I 62 

2P Viridans 25 

ep B Hemo _ _ 16 

ep Anhemo__ i6 

op Anaerobic _ lOO 

Moph Influenzae 0 

tero Cocci 0 

>cellaneous_ 3" 


^ _3_ 4 

Species in Gi\en Mixture 
50 0 0 

62 15 0 

57 29 0 

71 0 0 

60 20 0 

IS 5 0 

26 5 0 

43 46 11 

23 5 0 

31 6 0 

0 0 0 

0 0 0 

41 18 2 

28 9 1 

46 26 3 

56 26 2 

57 26 1 

0 0 0 

6S 26 5 

79 21 0 

0 67 0 


Number of 
strains 


6 

13 


a 

104 

140 

37 

75 

32 

5 

1 

304 

278 

205 

114 

70 

r» 

O 

19 

19 

n 

O 


mber __ _ 641 

lain e Abundance 
Per Cent ., o 


5=i2 234 

38 1 16 2 


20 
1 4 


1,447 


Relitn e 
Abundance 
Per Cent 

0 41 
90 
48 

48 
34 
719 
9 68 
2 56 
5 18 
2 21 
34 
07 

21 01 
19 21 
14 18 
7 88 
4 84 
21 
131 
1 31 
21 


100 00 


100 00 


-6 8- pel cent of the oiganisms found The combined staph- 
. ococcus and streptococcus foims had the highest lelative 
un ance of 61 33 pei cent but the giam negatiie gioup was 
suipiisingly numeious 

peicentage of stiains of a given species 
^ puie cultuies and in mixed cultuies shows extieme 

cpnr r Foi example, ovei 60 pei 

01 the stiains of Escheiichia coli, Klebsiella aeiogenes. 
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Pseudomonas aeiugmosa, Pi*oteus vulgaiis and Staphvlococ 
cus auieus weie found in puie cuJtuies On the othei hand 
no stiams of Neisseiia cataiihalis, Hemophilus influenza oi 
enterococci were found in puie cultuie Paiticulaily note 
woithy IS the fact that Staphylcoccus albus was found in puie 
cultures only 39 pel cent of the time as contiasted i\ith 
Staphylococcus auieus which was found 62 pei cent of the 
time Puie cultures of streptococci weie lelatively laie 

NUMBER OF POSSIBLE MIXTURES 

These intei species diffeiences in the lelative numbeis 
found in puie and mixed cultures suggested an investigation 
of the species compi ising the mixtui es The 12 most common 
clearly defined species weie selected foi the investigation 
The maximum number of species lecoided in a given culture 
was foui With 12 species and a landom distiibution the 
maximum possible numbeis of mixtuies and the numbeis 
observed wei'e 


Number of 
Species in Culture 


Number of 
Possible Mivtuies 


12 

66 

220 

495 


Number of 
Mixtu res C iilljilg 

10 
45 
32 


Total 


793 


92 


A much smaller numbei of mixtuies of the diffeient species 
is obseived than would be expected on the basis of a landom 
distiibution By a landom distiibution we mean that on' 
factois of a chance natuie cause the mixtuies, factois of an 
tagonism, commensalism, symbiosis and diffeient en'uen 
mental lequiiements are not consideied The lelatively smai 
numbei of obseived mixtuies as compaied with the possi e 
mixtuies would suggest that some oi all of the above an 
possibly othei factois aie at woik 

To check this possibility a coefficient of association (K^n- 

»Species uith less tinn ten strains recorded ire not considered Ui 
discussion 
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dall,= 1950, p 30) was computed foi each possible pan of 
oiganisms, and the lesults aie given in Table II. 

The coefficient of associations, commonly designated by the 
sjTnbol “Q” IS a measuie of the degiee of association A value 
of a -rl 0 would indicate that the two species weie always 
found togethei, ne\er apai-t, which might mean a symbiosis 
01 commensalism A value of a -1 0 would mean that the two 
species were nevei found together which could indicate a 
piofound antagonism A value of 0 0 would indicate that the 
species weie found togethei about as often as would be ex¬ 
pected on the basis of puie chance 

It must be lealized that these values weie deiived fiom 
cultuies giown on agai plates and that one culture might 
oveigiow anothei, oi that antagomsms or symbioses not pies- 
ent in tissue might be piesent on the plates in the laboiatoiy, 
nevei theless, the deiived values suggest some mteiestmg 
possibilities 

An inspection of the Table shows that the majoiitj- of the 
values IS negative, indicating that an effective antagonism 
exists between the vaiious pans of species This is not too 
suipiising, howevei, the high negative values foi some of the 
common mixtuies such as Staphylococcus albus. Staphylococ¬ 
cus auieus (-0 62) and Staphylococcus auieus, Stieptococcus 
viiidans (-0 49) aie mteiestmg 

positive associations aie of the most mteiest because 

ej indicate that the two species aie found togethei moie 
0 en than would be expected by chance. 

Neisseiia cataiihalis, Stieptococcus \-uidans and Hemo- 

11 us influenzae showed a tendency towaids having the most 

osi \e associations Particulaily noteworthv aie the fol¬ 
lowing 


vl^ena '"‘■‘‘Jans _ __ 

StaBh^ innnoi ■ Staphvlococcus albus __ _ _ 

Ste?ptococcus^^f“a®“®'inHuenzae _ 

- ridans Beta HemoUtic Streptococcus 


-0S2 
-0 53 
— —0 57 
--0 4S 


IS mteiestmg to note that Hemophilus influenzae and 
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Neisseiia cataiihahs weie not obsel^ed in puie cultuie and 
that Stieptococcus viiidans was found in puie cultuie only 
25 pei cent of the time 

In oui clinical expeiience Pioteiis and Pseudomonas aie 
fiequentlj found togetliei in clnonic mastoid infections 
Staphylococcus auieus sinusitis often follows Hemophilus in¬ 
fluenzae infection of the uppei lespiiatoiy tiact and Stiepto¬ 
coccus vindans infections often aie left as the lesidue of a 
Beta Hemol\i;ic stieptococcus infection These aie especially 
inteiesting m view of the positive association between them 
in vitio as illustiated in Table II, as it mav indicate a con- 
veision fiom a lelative sapiophj-te to a paiasite when thev 
occui togethei 


RESULTS OF SENSITUTTY TESTS AGAINST PURE CULTURES 

The lesults of the sensitivitj- tests of the antibiotics and 
chemotheiapeutics aie given foi the vaiious species of bac- 
teiia m Table III The lesults aie expiessed in peicentage of 
stiains inhibited oi killed by each antibiotic 

An inspection of the lesponse of each species of bacteiia 
to the \aiious antibiotics shows similaiitj* between ceitain 
p-oups of the antibiotics Theie is natuiallv some vaiiation, 
but the ovei-all pattern is cleai 

Bj gioupmg togethei tliose antibiotics having similai le- 
ponses, a piofile of pei cent lesponse veisus species of bac- 

eiia can be constiucted The pi of lies so obtained aie shown 
in Fig 1 

A total of six quahtatiiely distinct gioups was found as 
lollov s 

Group I consists of Penicillin, Eij-tliiomycin, Bacitiacin 
tentatively Oleandomycin The last is oiilv 
entetne because of insufficient data This gioup has little 
on most giam negative bacteiia but acts lathei success- 
' against the giam positne gioup 

consists of the Tetiacyclmes and Nitiofmantoins 
1 C lug house ad\ eitising leaves the impiession of vaiymg 



Summaiy of Results of Tests of Pure Cultures of Bacteiia Against Vanous Antibiotics 
_Pei Cent of Strains Sensitive to Giam Negative Oiganisms 
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susceptibility of oiganisms to the tliiee Tetiacyclines, the 
figuies in Table III do not beai this out It would seem the 
Tetiacyclme, the oxy- oi the chloi-foims can be used indis 
Cl iminately with little vaiiance in sensitivity lesults Intei- 
estingly, the geimicidal fuian deiivative NitiofuiantoinshoMS 
a pi of lie so similai to the Tetiacyclme that it is best con 
sideied with this gioup in studying sensitivity lesults Thev 
aie model atelj’’ effective against Escheiichia coh, Klebsiella 
aieogenes and the giam positive oiganisms 

Gioup III consisting of Chloiamphemcol is the only pofl 
bioad spectrum antibiotic as judged by this method 


The vaiious oiganisms tested show a unifoimly high sen 
sitivity to this antibiotic with the exception of Pseudomonas 
aeruginosa which is not highly susceptible to any of the an i 
biotics tested Of all of the antibiotics consideied m | 
study Chloiamphemcol is the most efficacious bioad ^ 
antibiotic as judged by the disc test lesults As will be s 
later, it oveilaps most of the othei antibiotics and 
eludes stiains sensitive to othei types as well as many o 
insensitive types In teims of its bioad spectium 
high peicentage of stiains sensitive to it, Chlorampie 
would be the antibiotic of choice 

Ceitain seiious side leactions have occasionally 
poited foi this diug,®" and while these aie disputed 
mized by some wiiteis,®’® it would seem wise to leseive 
amphemcol foi use when the othei antibiotics fail 

Gioup IV consists of Stieptomycin, 
and Neomycin Although the lattei was found by f 
duiing his seaich foi an antibiotic to handle the 
lesistant bacteiia, its total piofile closely matches 
actinomycete deiivatives It is inteiesting that osticp 
diffeience obseived between Streptomycin and Di 
tomycin The Gioup IV piofile is a comparatively a 
modelately successful against all the bacteria tes 
streptococci There were insufficient cases of the 
bacteria such as Clostridium and Bacteioides foi 
in this study 
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Gioup V consists of Polymixin B onlj- It is unique in that 
it has a high antibiotic value against Pseudomonas aeruginosa 
and Esclieiicliia coh, though pool against the othei oiganisms 
Although piimaiily a topical medication because of its toxicity 
when used paienteially it is of value because of the inci easing 
difficultj- with pseudomonas skin and mucous membiane 
infections 

Gioup VI IS made up of the I’anous sulfa deiivatives It 
has not been plotted because disc test does not seem as le- 
hable foi the sulfas as it does foi the antibiotics An in- 
lestigation of some of the sulfa lesults showed internal in¬ 
consistencies It may be that the leason lies in poor soliibihtv 
01 slow diffusion of the diug in agai oi it may be due to a 
moie complex leason In any event, we do not consider that 
the sulfa data aie woith analyzing fuithei 

The placing of the vaiious antibiotics into the gioups dis¬ 
cussed aboie does not necessaiilv haAe any biological oi 
theoietical significance, though similai spectia might imply 
similai actions The mam use of the piofile ciiive is in 
selecting an antibiotic gioup foi theiapy with a given oi- 
ganism VTien theie aie seveial antibiotics in the gioup, 
then the final judgment must be made in terms of the sen¬ 
sitivities of the paiticulai bacteiial species and stiain, and in 
teims of that unanalyzable faculty called “clinical judgment ” 

It seems to us that the data piesented in this papei may 
giie some aid in selecting the antibiotic foi a given puie oi 
inixed bacteiial infection If the species of bacteiia causing 
le infection aie knovni and the sensitnities aie known, a 
gment of the most piobably useful antibiotic can be ob- 
aine as follows Foi a puie infection with one species of 
pa logen i Consult Fig 1 and compaie the sensitivity of 
s f antibiotic gioups foi the species in question and 

eect the gioup oi gioups showing the best effect on the 

considei a Pioteus vulgaiis infec- 
on Of the eai canal Gioups I, II and V show veiy little 
oiganism Gioup III, Chloiamphenicol, 
j ^ Pioteus stiains lespond to this 

J-ng, and foi Gioup IV about 62 pei cent lesponded Select- 
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mg Gioup IV, a check is made m Table III wheie it is found 
that Stieptomycm had a peicentage value of 68 and Neomycin 
a value of 56 pei cent 2 A check of the laboiatoiy tests 
shows (let us say), that the paiticulai stiam involved m the 
infection has the following sensitivities 


Antibiotic 


Chloramphenicol 

Stieptomycm 

Neomycin 


Sensitl'e 


les 

No 

les 


The negative lesponse foi stieptomycm does not mean that 
this diug IS not usable but it does mean that the chances of 
its being effective aie lessened Alternatively, the positive 
value foi neomycin means that the piobabilities of its being 
effective aie inci eased as compaied with the situation wheie 
the sensitivity is negative 

Fiom this point on, a value judgment of possible dangei's 
fiom side effects must be made and the clinician’s judgmen 
bi ought into play 

As anothei example, considei pneumonia due to Staphylococ 
cus albus A check of Fig 1 shows that foui gioups aie 
potentially useful In oidei, they aie 


Group III 
Gioup I 
Group IV 
Group II 


86 per cent 
74 per cent 
57 per cent 


A test of the specific stiam of the oiganism shows the 
following sensitivities 


Group Antibiotic 

III Chloramphenicol 

I Pencilhn 

Erj thromj cm 
Bacitracin 
Novobiocin 
Oleandomj cm 
Cyclamycin 

IV Neomtcin 
Streptomycin 

II Tetiacycline Gioup 

Nitrofurantoin 


Sensiti\ e 


Average Per Cent 

Sensiti'it' 

Staplnlococc u^AylL- 
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Ceitain of the antibiotics aie luled out immediately be¬ 
cause of then lestiiction to topical use Of the otheis, the 
antibiotics to ■which the stiain tested showed no sensitivity 
should be abandoned at least tempoiaiily The lemaining 
ones that might be suitable aie 


A^el'^se Per Cent 
Response 

Chloramplienicol 



86 

Ervthrom-v cm _ 



81 

OIeandom\ cm 



_ 73 

Cvclaln^ cm _ 



83 

Tetracvclines 



_ 39 

Streptomvcm 



53 


The aveiage pei cent lesponse of stiains of Staphjdococcus 
albus to each of these antibiotics is compaiatively meaning¬ 
less as each of these showed a sensitivity So, a piioii, one 
might aigue that the probability of the stiain responding to 
any one of the above antibiotics is 100 per cent In actual 
fact, there is a high, but not a 100 per cent correlation between 
the disc test and clinical response Presumably the higher the 
per cent of strains responding, the better the chance of a 
given stiain responding clinically and hence the better chance 
if the antibiotics are used selectively 


SUISIMAKY 

A study of the comparative i7i viti o evaluation of the various 
antibiotics was attempted This study was not aimed at the 
accuiacv of the disc method, but rather to examine the re¬ 
sults a\ailable to the aveiage medical practitioner 

Routine antibiotic sensitivity reports were serially ab¬ 
stracted fiom laboratory day books, in two gioups In the 
consecutive reports were used to obtain lelatne 
a undance of various organisms and then mixtures (see 
able I) The second group was used to obtain larger num- 
eis of the rarer organisms for statistical study 

These statistical analyses showed some interesting possi- 
1 ities as to antagonism and sjunbiotic relationships (see 
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Table II) Staphylococcus albus and aiueus, and ® 
coccus auieus and Stieptococcus viiidans showed po 
antagonisms Catarihahs Neisseiia and Stieptococcus 
dans, Staphylococcus auieus and Hemophilus 
finally Stieptococcus viiidans and Beta Hemolytic ^ 
COCCI had a tendency foi positive association, sugges m 
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svTnbiosis This "n-as inteiestmg in view* of their occasional 
association in clinical disease 

The lesults of the sensitivitj* tests against pure cultuies of 
oigamsms ^vas shown in Table III A piofile of drug le- 
sponse \eisus species of bacteria was piesented in Fig 1 
This showed six gioups, the significance of which is not 
understood 

It would seem that these data would aid in the selection of 
the antibiotic of choice foi eithei puie oi mixed infection 
The method of combining the lesults of the sensitivity tests 
with the cuives to select the diug with the statistically best 
possibilities of killing the infection, is demonstiated 

CONCLUSION. 

If Tables such as are heie presented aie prepaied and used, 
t e antibiotic therapy best able to caie foi an infection can 
be chosen on a statistical basis. 
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PITFALLS IN THE DIAGNOSIS OF CANCER 
OF THE LARYNX 

Walter H Maloney, M D ,t 
Cleveland, 0 

INTRODUCTION 

Eaily diagnosis in cancel, of^the laiynx must stait witli 
an appieciation of the impoitance of minimal complau^s 
referable to this oigan, in fact, theie may be no complains 
whatsoevei, oi they may appeal uni elated, such as dyspliagiai 
eai pain oi a swelling in the neck The typical comp am s 
of hoaiseness oi change in the chaiactei of the voice ma\ 
not be constant or piogiessive They may vaiy m intensi \ 
as the associated benign oi systemic disease vanes wi i ™ 
and tieatment Neglect of peisistent minimal 
and the tendency to attnbute them to othei causes sud 
vocal abuse, infection, sinus disease oi alleigy shou 
avoided 


EXAMINATION 


A high index of suspicion and awaieness of the n 
aieas of the laiynx must be coupled with a 
accuiate examination Double piimaiy lesions aie no ^ 
to the 1 elated histologic types of epithelium but ® 
distally The late diagnosis of this distal lesion wi 
effect the suivival of youi patient A 
polypoid degeneration of the vocal coid will mask an 
malignant change An inadequate miiioi examina mn 
be woise than none at all 

Delay in dixect laiyngoscopy is anothei pitfall in the ea 
diagnosis of cancel of the laiynx This is the ‘ 

examine adequately the hidden aieas of the laiynx i 


iioeic'"’ 
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mucosal changes oi othei benign appealing lesions ivhicli do 
not deal up under conseivative theiapy in the time inteival 
you ha\e come to expect, i e two to thiee weeks should be 
inspected and biopsied by diiect laijmgoscopy Coid motion 
IS usually best evaluated by minor examination but diiect 
examination may confiim a suspected impairment of motion 
and find a lesion mfiltiatmg the ciicoaij’tenoid joint The 
pooling of secietions m the pyiifoim sinus may be the onlv 
clue to a lesion of the post-ciicoid laijTix or ceivical esophagus 

I believe the initial biopsy m an eailv suspicious lesion of 
the cold edge should be such that if it is benign you have 
not made the patient peimanently hoaise It is better to 
lebiopsy even at the inconvenience of the patient than to 
destioy his speaking voice unnecessaiily This does not mean 
that deep biopsy should not be done if the lesion peisists 
01 the pathologist lepoits actmtv indicative of malignant 
changes m adjacent aieas These deepei and moie radical 
biopsies should be reseived for the second and thud exami¬ 
nations in eaily lesions Foi lesions located othei than on 
the cold edge deep biopsv is acceptable and is to be piefeiied 

MTiile local anesthesia is used m a majoiitj’ of cases, the 
appiehensne patient and those with shoit tliick necks may 
lequiie geneial anesthesia, and I have found that Fluothane, 
pieceded by the oidinaiw local anesthesia, is best m mv hands, 
noivevei, geneial anesthesia is no substitute foi good endo¬ 
scopic technique It will not eliminate the need for appiecia- 
tion of minimal mucosal change, a caieful unhuined examina¬ 
tion, and a piecise, accuiate and adequate biopsv One must 
guaid against inadequate mstiumentaiium and untiamed 
assistants Retiogiade and foie-oblique telescopes aie useful 
m Msualizing the hidden paits of the larjiix Be certain to 
inspect all of the laijmx and not be fooled into stopping the 
examination at the fust appealance of pathologj* Bemembei 

le multiple piimaiies and malignancies hidden undei benign 
disease 

Theie aie other modes of examination of the laijiix, and 
ai uie to use them will delay the eaily diagnosis of cancel of 
^e aijTix The fust is the use of laminogiams These aie 
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especially valuable in the detection of subglottic and ventiicu- 
lar lesions Double contiast studies and cinefluogiaphy using 
bionchogiaphic solutions such as Dionosil aie of value Stio- 
boscopic examinations have been used by some to good ad¬ 
vantage Cytologic examination of secietion taken dnectly 
fiom the colds may help Finally, exploiatoiy thyiotomy 
may be necessary to establish the diagnosis wheie all else has 
failed 


RECURRENCE AFTER IRRADIATION 

Previous iiiadiation complicates the eaily diagnosis of le- 
cuiience of malignancy in the laiynx This is even moie hue 
if you did not have the opportunity to see the original lesion 
The picture usually resolves to one of edema, hyperplasia, 
distortion of the soft tissues and continued hoaiseness, pam, 
and dysphagia This progresses to the point wheie you 
cannot be reasonably certain that there is residual disease, 
recurrent disease or only the benign complications of nia la 
tion In these problems I feel we must continue to puisuo 
a course of diagnostic work to establish the exact sta e o 
disease 

If within eight to ten weeks after completion of 
there is abnormal tissue visualized, biopsy should be on^ 
again and repeated if negative until the suspicious 
resolved If there is only edema and swelling which 
the timing of repeat biopsy must be correlated with the u 
mate surgery If there is a possibility of partial 
tomy, we must be early in our biopsy to make the diagn 
before the lesion passes beyond the limits of partial 
If total laryngectomy is contemplated we usually have > 
to allow further resolution of the edema since the dangei 
metastasis is lessened by the obliteration of lymphatic pu 
ways by the primary irradiation and conservation of func i 
of the laiynx is no longer an issue 

RECURRENCE AFTER SURGERY 

Another problem is that of diagnosis of recurrent 
after previous suigeiy The careful histologic examma i 
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of the opeiative specimen may point towaid the site most 
likely to have leciiiience oi lesidual disease, i e . the cut edge 
■with hjTieiactivitj' of the basal layei of cells, abnormal nuclei, 
and hj-peikeiatosis In these cases, eailv biopsy of any ab- 
noimal tissue is indicated and if positive allow a moie con- 
seivative appioach to theiapy Pievious suigeiy may also 
complicate the pioblem by buijnng the cut edge Avith residual 
disease deep m noimal tissue It may distoi-t the anatomy 
so that casual inspection is not feasible, and each examination 
necessitates inconr enience and discomfoi-t to the patient 
The practice of pulling arytenoid mucosa into the lai 5 Tix to 
cover denuded areas often complicates the examination and 
ainvav, therefore, an effort should be made at surger-j* to 
leave an operatire field ■which is accessible to le-exanrmation 

Both post -11 radiation and post-suigical problems are com¬ 
plicated further when there is obstruction of the an-way bv 
edema and scarring Repeated attempts at biopsy may very 
likely precipitate the need for tracheotomy In such cases I 
prefer to defer biopsy for as long as possible and reduce the 
edema to its fullest prior to examination 

^\Tien direct laij-ngoscopy and biopsy fail, the next step is 
exploiatoiy tlij-iotoraj' v-itli frozen section and a previous 
agreement with the patient as to contemplated surgery 
Again, we must consider that if the tissue is benign that 
there is a possibilitj- that the postoperative edema may de¬ 
crease the airway to the point where tracheotomy may be 
necessary Suigical exploration of an irradiated laijiix may 
cause necrosis of the cartilage 


CHRONIC LARYNGITIS 

The chionic nutated lai-juix raises a special problem Fust, 
careful periodic examination is essential to establish a base 
me In turn, deviation from this basic picture then becomes 
impoi-tant and warrants investigation I believe that the 
cqul^ocal lesion rrhich does not resohe must be biopsied and 
^ mpsied until it either resolves or a positive diagnosis is 
a e If it does resolve then we must remember that there 
ar e multiple foci or pie-raalignant change and periodic re- 
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examination becomes impoitant and lational, moieovei, the 
piecuisors of malignancy, le, excessive smoking, infection, 
and vocal abuse must be guaided against 

PREVIOUS BIOPSIES 

The pioblem of pievious biopsies laises both a technical 
pioblem and a peisonal pioblem, inasmuch as we now nius 
considei the capabilit}'' of the lefeiiing endoscopist I do no 
think that anything but an obvious gioss lesion should e 
biopsied by othei than the physician chaiged with the decision 
as to ultimate theiapy Biopsy may complicate the picine 
by doing the following things 1 mtioduce infection, 
cause edema and swelling, thus limiting motion, 3 ienio\e 
and eliminate the only suspicious tissue which might 
on to fuithei studies As a lesult this lattei piesen s )oi 
consultant with an apparently benign pictuie but m 
one with a hidden lesion which must await fuithei 
befoie it can be discoveied Finally, it may 
maigins of the lesion and make it necessaiy to do moie m 
suigeiy than might have been necessaiy if the tiue e 
the lesion could have been adequately visualized 

PATHOLOGY CONSULTATION 

Close co-opeiation with youi pathologist may 
diffeience between success and failuie in eaily 
Take the time to give him a caieful histoiy and 
him the geneial factois in the case Make him awaie o 
associated disease such as hypothyioidism, 
biopsy mateiial fiom othei seemingly uni elated pioce 
Evaluate the degiee of infection piesent so that 
can evaluate its lelationship to cellulai activity ^ly^ei- 
be awaie that cellular changes such as dyskeiatosis, 
keiatosis and atypical matuiation, hypei activity of t e 
and iiiegulaiity of the basal layei aie changes seen 
malignancj^ and indicate the need foi lepeated biopsies i 
adjacent aieas Caieful oiientation of the ]jim 

in 1 elation to the whole laiynx will be of gieat help 
This is done by caieful labeling of specimens, use of dia 
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and e\en the attendance of the pathologist in the opeiating 
loom at the time of examination 

Pievious positive biopsy done elseiiheie should be leviewed 
bv you and youi oim pathologist If not absolutely con- 
clusne a second biopsy should be obtained by the opeiating 
suigeon since the medical-legal lesponsibihties aie such that 
he must be ceitain beyond any doubt that he has an accuiate 
diagnosis Tins same index of suspicion applies to the benign 
diagnosis as well as to the malignant one 

The pathologist is often placed m a most difficult position 
when we expect him to deli\ ei us a deal cut unequivocal diag¬ 
nosis The boi del line pioblem of hypeikeiatosis, atypical 
maturation, associated infection and iiiegulai sectioning of 
the tissue block may make it impossible to be didactic, thei e- 
foie, we should make this pioblem one foi continued oiienta- 
tion and study mth the pathologist He should be encouiaged 
to state his obseivation piecisely, acciiiately and objectively, 
then he should diaw his conclusions We in tuim must be 
piepaied to take these same findings mth his impiession, 
make oui own diagnosis and assume the i esponsibihty foi 
the final decision 

2065 Adelbert Road 


the JAMES E NEWCOMB AWARD 

Di Joel J Piessman, of Los Angeles, was chosen by the 
members of the Ameiican Laijmgological Association k its 
annual meeting lecently, to be the recipient of the James E 
1 eu comb Awaid foi his outstanding contribution to lesearch 
in otolaijTigologj' 
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examination becomes impoitant and lational, moieovei, the 
piecuisois of malignancy, le, excessive smoking, infection, 
and vocal abuse must be guaided against 

PREVIOUS BIOPSIES 

The pioblem of pievious biopsies laises both a tecliincal 
pioblem and a peisonal pioblem, inasmuch as we now must 
considei the capability of the lefeiiing endoscopist I do not 
think that anything but an obvious gioss lesion should he 
biopsied by othei than the physician chaiged with the decision 
as to ultimate theiapy Biopsy may complicate the pictuie 
by doing the following things 1 intioduce infection, ^ 
cause edema and swelling, thus limiting motion, S lenioie 
and eliminate the only suspicious tissue which might uige you 
on to fuithei studies As a lesult this lattei piesents vom 
consultant with an appaiently benign pictuie but in lenh y 
one with a hidden lesion which must await fuithei giO'U 
befoie it can be discoveied Finally, it may destiov 
maigins of the lesion and make it necessaiy to do moie la 
suigeiy than might have been necessaiy if the tiue edge o 
the lesion could have been adequately visualized 

PATHOLOGY CONSULTATION 

Close co-opeiation with youi pathologist may make the 
diffeience between success and failuie in eaily diagnosis 
Take the time to give him a caieful histoiy and discuss v' ^ 
him the geneial factois in the case Make him awaie of o ^le^ 
associated disease such as hypothyioidism, tubeiculosis, 
biopsy mateiial fiom othei seemingly uni elated 
Evaluate the degiee of infection piesent so that he m 
can evaluate its lelationship to cellulai activity We m 
be awaie that cellulai changes such as dyskeiatosis, 
keiatosis and atypical matuiation, hyperactivity of the m 
and iiiegulaiity of the basal layei aie changes seen 
malignancy and indicate the need foi lepeated biopsies 
adjacent aieas Caieful oiientation of the biopsy 
in 1 elation to the whole laiynx will be of gieat help to > 
This IS done by caieful labeling of specimens, use of diai'i 
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demonstiated bj' laijTigogiams Lesions such as cysts, pi - 
lapse of the ventiicle, amjdoid disease, chondroma, bionchiai 
adenoma, iiiadiation ulceis, and paialyzed coids ha^e een 
objectively lecoided, and have coxielated vcith clinical find¬ 
ings, liowevei, all of the discussion in tins papei vi concern 
malignant neoplasm and evidence to support the raue o 
laijTigogiams will be presented 

If tieatment was based on radical extirpation of the la^mx 
alone in every extensive lesion regardless of location or ex en 
of tumor, one could say that any data on accuracj of diagnoms 
is immateiial since any other surgical procedure would not e 
considered, however, conservation of laijTigeal function y 
varied surgical approaches to the snpiaglottic and hriiO' 
phaijTigeal areas should be possible if accurate appraisal o 
the extent of the piimaiy lesion can be made How often ha^ e 
ne been impressed by freedom of involvement of tumor in 
the true coids area with supraglottic cancer after total laijm- 
gectomv, and wonder whether a supraglottic operation might 
not have been better ’ 

In order that laiyngogiams demonstrate then true value to 
the clinician, graphic objective findings should highlv cor¬ 
relate with pathologj' specimens, furthermore, if lainnigo- 
giams are that important, one should be able to separate 
lesions which can be operated upon by less radical pioceduies 
(supraglottic subtotal larjTigectomy or tianshyoid partial 
laijTigo-phai-jTigectomy) which conserve function 

Conversely, if such ladiogiaphic findings might indicate a 
more radical operation (inclusion of neck dissection), it would 
follow that this diagnostic measure is of immense importance 
To back these assumptions, a brief review of surgical pathol¬ 
ogy data will be presented from our cases operated upon by 
uniform treatment during the last decade 

PATHOLOGIC SIGNIFICANCE OF LOCATION ANP SIZE OF 
PRIMARY LESION 

Classification of laijmgeal lesions differs in various sec¬ 
tions of the countin' and over the entire world One with 
anv expellence in laryngeal cancer will admit that we have 
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The laiyngogiam, a method foi objective ladiogiapluc 
demonsti ation of laiyngeal lesions, has been used bv the 
ladiologist to delineate masses within and about the laivnv 
to indicate extent of the lesion and to demonstrate impaue<^ 
function of adjacent stiuctuies This method of examination 
should not be used as a scieenmg pioceduie, but it shouW 
seive as an ancillaiy aid in diagnosis and tieatment Its 
value to the ladiotheiapist is to document objectively the 
effects of ladiation on malignant tumois 


The otolaiyngologist has lesoited to indiiect and diiec 
examination and biopsy pioceduies to establish the natuie 
of the lesion and institute appiopiiate suigical measuies 0" 
occasions, he has utilized tomogiaphy to show soft tissue 
densities, but this has the disadvantage of not cleaily demon' 
stiating the detail of ceitain specific stiuctuies undei ques¬ 
tion, eg, false coid and ventiicle with false coid tumois 


Many benign lesions within the laiynx have been adeqimteh 


Read at the Sixtj-Third Annual Meeting of the American Lai v ns Sj 
cal Rhinolog-ical -ind Otologieal Societj Inc Miami Beach, Fla Marcn 
1960 




tFiom the Departments of Otolaij ng-olos^ Radiologj and 
Patholosj Washington Uni\eISlt^ School of Medicine St Louis 
tFormerli Department of Otolarjngologj noii at Salt Lake Cits U 
Editoi’s Note This manusciipt receiied in The Larvngoscope Office a 
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I Glottic—cancels limited to the tiue cold 

II Infiaglottic—cancels of the subglottis and glottis 

III Supiaglottic—cancels mvohnng the false coid, fixed 
and flee poition of the laijTigeal suiface of the epiglottis 

IV Tiansglottic—cancels that cioss the ventiicle, thus in- 
^olvlng tivo 01 thiee of the above sites The laie ventiiciilai 
tumoi IS included in this gioup 

This classification has been based on aieas of involvement 
and does not include the hypothetical extiapolation fiom size 
and location as to the point of oiigin It is based on wheie 
tumoi IS lather than a supposition as to wheie it began The 
glottic, infiaglottic and supiaglottic tj*pes aie similai to that 
used by Pietiantom ^ ^ 

This classification aiea scheme has the value of sepaiating 
esions accoiding to two majoi divisions of lymphatic diain- 

fige Of the 96 patients studied, the following facts weie 
noted 


here was a piogiessive inciease in metastatic incidence 
lom glottic, infiaglottic, supiaglottic and tiansglottic, 0, 19, 
and 52 pei cent lespectuely The metastatic late of the 
tiansglottic gioup lepiesents the addition of the infiaglottic 
and supiaglottic, confiimmg the expected lesults deiived 
the^arj^°^^^^^^ cmisideiations of the Ij-mphatic diainage of 


gioup yielded a highei incidence of both 
meal appaient and inappaient metastases The metastatic 
- iRappaient metastases for the infiaglottic group was 
thp cont, the supiaglottic 1/25 or 4 per cent and 

mfiao-lni^ "^tit Supraglottic and 

pool diff ^ modeiate oi 

constituted a high incidence of me- 

I'ell diffpiJtif^ + A locations that aie 

metasJS . diffeientiated piovided a pooi vield of 

^upSSp 'he 23 patients with 

or tiansglottic lesion sho-wn to have ceivical 
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two seiious pioblems fust, the clinical classification of can¬ 
cel of the laiynx, second, its relationship with the metastatic 
late Each pioposed classification scheme has its advantages 
and disadvantages We can best illustiate this situation if we 
have 100 laiyngeal cancels and they aie split into five oi ten 
gioups, and then into clinical stages 

Such infoimation deiived, while specific, will be based on 
a small limited expeiience of that individual While seveial 
methods foi study of metastatic spiead have been lepoited, 

CLASSIFICATION 



seldom has the infoimation been deiived fiom a homogenous 
sample wheie the tieatment has been imifoim 

Recently McGavian, Bauei and Oguia’^ have leviewed tlw 
specimens of laiyngeal cancels wheie en bloc total oi sup ‘ 
glottic subtotal laiyngectomy with incontinuity neck dissec w 
was peifoimed between 1950-1959 No case with piioi 
tion tieatment oi othei suigical inteivention has been 
eluded All aiy-epiglottic fold and pyiifoim sinus 
known to have a high metastatic late and cancels eaihei 
1950 aie excluded in this pathologic study 

The pioposed classification (see Fig 1) based on pathologi 
data aie 
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diagnostic validitj- of larjTigogiams, it necessaiily follows tliat 
the clinical findings, ladiographic, and pathologic data aie 
documented sepaiately. 


Ninety-nine larj-ngogi ams fiom 1957-1959 weie examined 
on plo^en epideiTnoid caicmoma of the laijnx wheie sub¬ 
sequent suigerj* was peifoimed, and the specimens weie 
available foi comparison Six of 13 glottic lesions weie hemi- 
laiyngectomies, and the lemainder was incontinuity neck dis¬ 
section with total 01 subtotal laijmgectomy Without legaid 
to pre^'lous inteipietation these films weie ie\newed by the 
ladiologists 


All of the laijTigogiams weie le-exaniined without legaid 
to known classification oi knowledge of clinical data Theie 
nas never any major diffeience of opinion between the radiol¬ 
ogists, howevei, if opinions differed over ceidain small struc¬ 
tural mvolvement, eg, false cords or anterior commissure, 
such differences were resolved into one opimon and recorded 
^gethei ivith a drawing of the size and shape of the tumor. 
The following facts were noted 

/ Classification 


1 Glottic 

2 Infiaglottic 
S Supiaglottic 
4 Tiansglottic 

3 Pjufoim sinus 

II Area of Imohement 


1 Size 

2 Sti uctui es olved 

2 Adjacent structures imaded or free 


o 

6 


upper and lower border of tumor 
ilobilitj’ of cords 
Cardilage destruction 
I commissure and across midline 

jniform sinus, aiy-epiglottic fold and base of tongue 

placed into various classifications, the size 
in the super 101 -inferior extent, and notations were 
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metastases, 11 (48 pei cent) had pi oven positive nodes m the 
contialateial side of the neck on follow-up suigeiv Con 
sideiation in these cases should be given to bilateial neck 
dissection (one oi two stage) 

Supiaglottic tumois tended to be the “pushing” typeiathei 
than the “mfiltiatmg” type, paiticulaily when they aie lela 
tively well diffeientiated They had shaip maigins of extent, 
and showed less tendency to metastasize 

Thus cases of laiyngeal cancel can be sepaiated into gioups 
with high and low metastatic lates by using pieopeiative in 
foimation about site, size, biopsy diffeientiation and clinical 
evaluation of ceivical lymph nodes 


TECHNIQUE OF LARYNGOGRAMS 


The pioceduie used was essentially that as lepoited ' 
Poweis, McGee and Seaman Since 1958, howevei, we lia'fi 
modified the technique by using 10 pei cent cocaine foi 
anesthesia lathei than 5 pei cent cyclaine The staiidai 
method of anesthesia of the hypophaiynx and laiynx is uset 
with the Jackson cioss-action foiceps and 2 cc of cocaine is 
diopped into the laiynx The use of oily dionisil gives i6 
best coating and has the theoietical advantage of minimizing 
gianuloma foimation in the lung 


Ten to 20 cc of oily dionisil is diopped slowly ovei 
tongue inteimittently duiing inspiiation Fiontal and la ei 
spot films aie made using high kilovoltage duimg phona lo > 
inspiiation, Valsalva and modified Valsalva maneuveis 


Thei e ai e some difficulties inhei ent with this simple me m ^ 
of peifoiming laiyngogiams (In 2 pei cent of oui 
was impossible to peifoim a laiyngogiam because of ^ 
piehensiveness of the patient) It is impoitant to stiess 
laijmgogiams should be peifoimed hefoie biopsy ® ^ ‘ 
following laiyngoscopy and biopsy will cause some distoi 
on the films 


METHOD OF STUDY 


Since this study was designed to appiaise 


accuiately tlm 
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diagnostic validity of laijTigogiams, it necessaiily follows that 
the clinical findings, ladiogiaphic, and pathologic data aie 
documented sepaiately 

Ninety-nine laijTigogiams fiom 1957-1959 weie examined 
on pioven epideimoid caicinoma of the laijmx wheie sub¬ 
sequent suigeiy was peifoimed, and the specmiens weie 
available foi compaiison Six of 13 glottic lesions A^ele henii- 
laijTigectoniies, and the lemaindei was incontinuitv neck dis¬ 
section with total 01 subtotal laijTigectomy Without legaid 
to pieiuous Intel pi etation these films weie leviewed bj' the 
ladiologists 


All of the laiyngogiams weie le-examined without legaid 
to knon n classification oi knowledge of clinical data Thei e 
vas neiei any major diffeience of opinion between the ladiol- 
ogists, howevei, if opmions diffeied ovei ceitain small stiuc- 
tuial involvement, eg false coids oi anteiioi conmiissuie, 
such diffeiences weie lesolved into one opinion and lecoided 
tegethei with a di awing of the size and shape of the tumoi 
The following facts weie noted 


I Classificatmi 


1 Glottic 

2 Infiaglottic 

3 Supiaglottic 
Tiansglottic 

3 Pjufoim sinus 

7/ .4iea of Involvement 


1 Size 

~ Sti uctui es in\ olved 

Adjacent stiuctui es invaded oi fiee 


uppei and lower boidei of tumoi 
Slobihty of cords 
Caitilage destiuction 
Anteiior commissuie and acioss midline 
jufoim sinus, aiy-epiglottic fold and base of tongue 

placed into Aaiious classifications, the size 
ted in the supeiioi-infeiioi extent, and notations weie 


5 

6 

fv 

/ 

8 
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made of the adjacent stiuctuial involvement Comment was 
made whethei ladical excision in supiaglottic oi pyiifoim 
sinus lesions was necessaiy oi conseivation of function opeia- 
tion could be peifoimed (supiaglottic subtotal oi tianshyoid 
paitial laiyngo-phaiyngectomy) The clinical and diiect 
laiyngoscopic obseivations weie then lecoided fiom the hos 
pital lecoid on a mastei sheet and final compaiisons made 
with the gloss photogiaph of the specimen and the pathology 
lecoids 

Duiing the 1957-1959 peiiod, the following cases weie 
excluded fiom this study 

Seven laiyngogiams made on laiyngeal cancel duiing this 
peiiod weie discaided foi the following leasons 1 poo* 
coating, two cases, 2 pooi quality oi insufficient view's, tw'o 
cases, 3 following iiiadiation with edema and distoition, 
two cases, 4 tracheotomized patient—insufficient coating and 
pool aiiway, one case Poui laiyngogiams w'eie done and 
suigeiy peifoimed, but these could not be found in the X-iav 
file It was impossible to do laiyngogiams on two patients 
because they weie uncoopeiative 

Twenty-five patients had laiyngogiams, but these weie 
not included since iiiadiation ivas the tieatment of choice, 
and no specimen ivas available Ten othei cases had fai ad¬ 
vanced cancel and suigeiy was not consideied 

Twenty patients ivith laiyngeal cancels undeiwent suigei' 
without laiyngogiams duiing this peiiod Thiee laiyngo¬ 
giams weie done wheie neithei suigeiy noi X-iay theiap) 
■was given to the patient 

These lepiesented a total of 170 cases of all foims of laiyn- 
geal cancel duiing this thiee-yeai peiiod 

RESULTS 

The lesions demonstiated by laiyngogiams weie classified 
on the basis of ceitain stiuctural involvement accoiding to the 
foiegoing pioposed pathologic classification Accuiacy w'as 
veiified by con elating these findings ivith the suigical speci¬ 
mens and gross photogiaphs 
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Eiiois weie listed if the laijugogiaphic mteipietatioii 
lesulted in a diffeient classification because of certain a ] - 
cent stuictuial involvement incoiiectly appiaised 


Clinical mfoimation was deiived fiom the hospital 
as to phvsical examination and diiect laijmgoscopic exam 
tion These veie listed as to stuictuies involved These 
findings lepiesented the combined notes of the lesidents and 


TABLE I 



Classification 


___— 


Chnical 
and Du ect 

Lar\ ngoscopA 

DarA ngograms 

SurgicW 

Pathologv 

Glottic- 

Correct 

12 

12 

13 

Errois 

1 

1 


Infiaglottic— 

Con ect 

7 

5* 

li 

Eirois 

_ 7 

5 


Supiaglottic— 

Con ect _ 

22 

2S 

20 

El rors 

7 

1 


Transglottic— „ , r 

Collect 

10 



El rors 

6 

0 


Piriform Sinus— 
Correct 

26 

26 

2T 

Erroi s 

1 

1 





-- 

Total— 

Con ect 

* * 1 


99 

Errors 

22 v ^ 




the attending suigeon The same ciiteiia foi accuiacj’ and 
eiiois veie used as weie used foi laijmgogiams 

Glottic (See Table I) 

Clinical e\aluation of tiue coid involvement as to extent, 
and fixation of the coid was accuiate m 12 of 13 cases One 
eiioi vas lecoided Subglottic extension was absent in the 
specimen 

Laijngogiams on coidal lesions weie accuiately demon- 
stiated m 12 of 13 cases (see Fig 2) In one, the false coid 
vas thought to be involved It is important to stiess the side 
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Fig 2 Glottic Frontal -iiew—Note the thick right true cord The 
smaller than the left There is no subglottic e\tcn^ 
ana the false coids are normal 

T'^teial \iev—There is irregularitj of the nnteiior poition of 
cord and a double contour anterioily indicating anterior commi » 
invoUement , 

Specimen—Tumor is confined to the anterior fwo-thirds of the true cor 
and extends seteral millimeteis into the subglottis 
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of in\ olvement was called in eveiy instance The mobility of 
the cold as demonstiated by indiiect examination con elated 
with the laijTigogiams in eveiy instance 

Infiaglothc (See Table I) 

Acciuacy both as to clinical and laiyngogiam data was 
least m this gioup Clinically, a collect diagnosis was made 
m seven of 14 patients Theie weie seven eiiois In two 
instances of coidal fixation, the subglottic mass was not 
suspected until a biopsv was taken blindly fiom the subglottic 
aiea In five instances, false coid involvement was suspected, 
and the tiue natuie demonstiated by the negative biopsy of 
tins aiea 

Laiyngogiam accuiacj’ was demonstiated in nine of 14 
cases (see Fig 3) Foui eiiois weie piimaiily made in clas¬ 
sifying these lesions as tiaiisglottic since the false coids weie 
thought to be involved Non-filling of the ventiicle and 
edema distortion of the false coid (post laijmgoscopic biopsy) 
niav account foi some of these eiiois One small subglottic 
tumoi was missed by laijTigogiams In five cases, the tumor 
was demonstiated acioss the midline bv laivmgogiams and in 
the specimens 

SupiaglotUc (See Table I) 

Fioni clinical infoiniation on 29 patients, 22 weie accuiately 
placed in this gioup Five of the 29 extended into the val¬ 
lecula 01 anteiioi pyiifoim sinus (see Fig 4) All seven 
eiiois weie in the tiue coid aiea, wheie tiue coidal invoWe- 
ment was thought to be piesent 

M ith laivTigogiams, 28 of 29 weie coiiectly placed in the 
supiaglottic gaoup, and one eiioi was lecoided vv'heie the 
tiue cold was thought to be involved In 17 instances, the 
radiologist was able to appiaise that conservation of function 
opeiations could be peifoinied These 17 cases coirelated with 
t le actual numbei of conservation of function opeiations pei- 
oimed All 17 cases had a good maigin of safety in the 
suigical specimen Twelve of this gioup weie in the aiea of 
le petiole and highei (see Fig 5) and five weie in the false 
cold aiea and above In three instances of the five inferior 
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and %bUteratPfl h “ ♦ Frontal The right tallecula is distorted 

margin of thei extends donn onto the left medial 

false tumor extends to the midline The true and 

forlhe consema?.on™o!,erJtmr adequate inferior margin of safet^ 

eloUis'ToV'a® llc^^ extends from the lateral nail of the epi- 


supiaglottic tumois opeiated upon by the supiaglottic opeia- 
lon the laijTigogiam findings gave the surgeon confidence 
^a the opeiation could be peifoimed (see Fig 6) 

rrp?/ lemaining 12, obviously the suigeon felt that laivn- 
th dissection vas the safest pioceduie Fiom 

Tintc evidence it would have been theoietically 

P ible to peifoim a supiaglottic subtotal opeiation in 11, 
g„ ^ one, invasion of the anteiioi commissuie aiea, was 
ose a subtotal opeiation could not have been consideied 
<:innn^ clinical evaluation in six of the 11 

ca specimens (These weie not listed as additional 
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faKe cord ' leu — \ tumor mass is present on the ri" 

•■Oequate maPsili ofsafeti Td There ^ 

I-ateral Men—Nmo la , concertation operation 

Sp< Cinien—The « % Uinior extension on the false cord 
tinoid ■'PP'-cator IS inserted into the \entricle V- 
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eiiois ) An adequate maigin of safety to the tiue vocal 
colds was piesent in those subjected to total laiyngectonii 
(see Pig 7) , howevei, these opeiations weie peifoimed be 
foie the significance of laiyngogiam findings was appaient 
In the lemaining six instances of total laiyngectomj', the 
suigical maigin to the tiue coid aiea was too naiiowtojustih 
this conseivation opeiation (see Fig 8) 

In 23 instances the tumoi Avas in the midlnie In si\ m 
stances, the unilateial position of the tumoi was demonstiated 
both by laiyngogiams and in the specimen 

Transglottic (See Table I) 

In the gioup of 16 patients, clinical accuiacy was assessed 
coiiectly in ten, but it was missed in six instances Subglo 'c 
involvement was not suspected when the tiue coid was ne 
in thiee cases False coid and ventiicle involvement vas 
missed in two instances, and base of epiglottis invasion nas 
missed thiee times In two cases, two adjacent aiea 
ments Aveie simultaneously piesent and not suspecte 
two additional instances only “slight subglottic 
was suspected when actually extensive infiaglottic 
ment was demonstiated by laiyngogiams These two v 
not listed as additional eiiois to the six listed 

YhciG 

Laiyngogiam accuiacy Avas highest m this gioup 
Aveie no eiiois in classification (see Fig 9) The foui m 
listed undei the infraglottic gioup weie actually called m 
glottic because of suspected false coid invasion 

The majoiity of these tumois Aveie unilateial I^^ 
instances, the tumoi ciossed the midline on laiyngog 
and this aa^s confiimed on the specimen 

Pynfotm Sinus (See Table I) 

Theie weie 27 pyiifoim sinus cancels in this gioup 
these tumoi s aie hypophaiyngeal and aie not stiictly 
geal in oiigin, these have been included in this study 
suigical tieatment employed is most fiequently laiyngoc 
and neck dissection (see Fig 10), use of paitial oi comp 
skin giafts foi complete leconstiuction of the phaivnA; 
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I Supragrlottic Frontal mow—O n the superior portion of the false 
cords there is narro\\ing: of the \estibule and irre^ularit\ of the mucosal 
indicatin^r presence of tumor The true cords subglottic area 
^na \entricles are free of tumor There is a good margin of safet\ for a 
concer\'ition operation 

^le^\—-The laryngeal surface of the epiglottis is lobulated and 
/regular The tumor extends below the petiole but well abo\e the 
^entrlcle‘? 

Specimen-—Xote that it was possible to perform a supraglottic operation 
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—-TUMOR- 


^-VENTRICLE-4-^ 

ANTERIOR COMMISURE--W 



4 

; 


Fig S Supiaglottic Fiontal \ie \\—A tunioi mass distoits 
seal \estibule bilateialh but niainU on the ii^ht The true coru^ 
free of tumor 

Lateial —A bullv\ ulceiated tumoi in\ol\es neail\ the ^ftricc 

seal suiface ot the epislottis ^Mth iin asion of the Pie-epifflottlc J 
Ihe infeiioi margin of the tumoi extends into the anterloi coinnu 
Theie is no margin of safetj foi a conser%ation opeiation 
Specimen—Note extensiN eness of the tumor 'VMth maiginal 
the anteiior commissuie 
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PYRIFORM 

SINUS 





obliter'itea^b\"turnor"\\hi^h”Sx?l —The right lirt nge-il lentiicle is 

c"or°d'!s‘?il/f 

margin is'near lolJ^r'^h"orl» false cord The inferior 

anterior subglottic is ^rrp-„i=v ‘ cartilage Note that the 

Specimen—\oio .■? irregular The th^ roid cartilage is destroced 

te the extensl^e tumor crossing the ^ entricle and cords 






Fiff 10 P\riform Sinus Fiontal Meu — The left "/°e "tend'’ 
almost completeU replaced a cii cumferential tumor tliai^^ There ' 
the le\el of the tallecula to the apex of PI '^*torm cord 

tumor in\ol\ement of the ai j-epiglottic fold The \estih 
and tiue cords aie displaced and edematous - 


lU LI Ut: ---- " f. 

Lateral ^ leu—The free edge of the epiglottis and ‘''^"rifoim s"’''" 
are irieg-ular due to tiimoi The antenoi ^^all of the P 

'"specimen—Note the lar^e size of the psiiform sinus carcinoma 
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conseivation of function, ? e, tianshyoid paitial lai 3 'ngo- 
phaijTigectomj* 

Accuiacj’ of diagnosis in tins gioup has been high Chn- 
ica% and ladiologicallj* in 26 of 27 cases the lesions weie 
accuiatelj’ placed In six of the 27, conseivation of function 
opeiation vas peifoimed These weie coiiectlj’ desciibed in 
five of the six cases bj' the ladiologist 

The following ciiteiia weie used foi conseivation of func¬ 
tion opeiation These tumois should be small (under 2 1/2 
cms ), be fiee of thjnoid caitilage invasion, demonstiate mo- 
biht\' of the aijdenoid, and have a tumor-fiee apex in the 
pjnifoim sinus (see Fig 11) Piefeiably thej' should be 
placed on the lateial hypophaijTigeal wall Diiect examina¬ 
tion of the posteiioi ciicoid aiea should show no evidence of 
tiimoi 

Clinically one eiioi was found A small 1 cm lateial wall 
tumoi was missed completelj’" and was picked up bj’’ the 
ladiologist (see Fig 12) The lone laijmgogiam eiioi was 
an edematous aij^-epiglottic fold togethei with non-filhng of 
the pyiifoim sinus The tumoi was inteipieted piimaiil 5 * on 
the aiy^-epiglottic fold, actually it was on the medial wall of 
the pjiifoim sinus 


SIZE OF PRIMARY LESION FROM LARYNGOGRAMS 

The collection factoi foi magnification of the laijmgeal 
stiuctuies on loentgenogiams was detei mined bj’’ using a 
ladio-opaque measuiing luler oi a metal object of known 
size This factoi foi distoition was 20 pel cent foi the 
rental vievs and 33 1/3 pei cent foi the lateial views All 
aijTigogiam measiiiements of the tumoi weie made of the 
supeiioi-mfeiioi extent, and no attempt was made to measuie 
e lansveise oi anteiioi-posteiioi dimension 

All laiyngogiaphic measuiements weie lecoided fust and 
ina acemaev compaied vith the pathologj- lecoids and gioss 
pnotogiaphs foi oiientation 
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ARYEPIGLOTTIC 

FOLD 


-¥-/-TUMOR 


APEX 

PYRIFORM 

SINUS 



■ARYEPIGLOTTIC I 
FOLD 


—^7-TUMOR 


APEX 

PYRIFORM 

SINUS 





Figr 11 Pjriform Sinus Frontal —There is tumor dis n\rifoP'’ 

infei lor mediai uali of the right pjriform sinus The apcJ oi [or 

sinus is free of tumoi The larjngeal structures „niinchcc 

maiked edema of the right arj-epiglottic fold and arytenoiu ^^[gjon 
Specimen—V—autenoid There Is an adequate margin of 


Specimen— 
the specimen 
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presents'll! ^ '=ma'l d cm) irregultritt is 

•'Pex Of the ptnfo";ji' s^nus m (moUified ValstUa) The 

men "Note the shai*p ele\ated tumor maigins 


Glottic 

o7LT see that the size of the tumoi seen 

^‘ss^^^son Since glottic lesions 
Doinf- 4 .? between the flooi of ^entllcle to a 

' ^eie he lowei boidei of the intrinsic muscles end 
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(1 cm), no measuiements weie made Anteiioi-posteiioi 
extent of the tumoi of the coid could not be accmately de- 
tei mined fiom lateral views 

Inf') aglottic 

Theie was an actual vaiiation in size of tumoi s fiom 1.3- 
2 6 cms The maigin of eiioi is least in this gioup, with a 


TABLE n 
Classification 



Eiiois 



Clinic il 
and Diiect 

Lai ^ ng-oscopj 

Total 

Lai 1 ngogriiu'; Pathology 

Glottic 

Infi aglottic 

Supi aglottic 

Tiansglottic 

PMifoim Sinus 

Total 

1 subglottic 

5 false coids 

2 subglottic 

7 tiue cold 

7 3 base epiglottis 

G < 2 false coi d—ventricle 
(3 subglottic 

1 missed tumoi 

22 

1 false cold 
■ (ventricle 
^/false cold 11 

1 subglottic 

1 true cold 29 

0 1'' 

1 AB fold 2T 


TABLE in 



Size of Piimaiy Lesion 



Actual 

Size 

Aiengo 

Lari ngo 

Vn latiin^ 

Glottic 

Infi aglottic 

Supi aglottic 
Transglottic 
Pynfoim Sinus 

1 3 2 6 cms 

1 0 5 0 cms 
18 5 0 cms 

1 G cms 

iO 3 cm 
±0 6 cm 
+ 0 4 cm 
± 0 Ccm 


±0 3 cm on vaiiation fiom the tiue size Theie was little 
diffeience in eiioi whethei the tumor was gieatei oi less 
than 2 cms in the supeiioi-infeiioi dimension 

Slip) aglottic 

The size of the tumoi vaiied fiom 1-5 cms in gieatest 
length in the supeiioi-infeiioi extent, and the maigm of 
vai lation was ± 0 6 cm 
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Tjajisglothc 

Tumois m this ^oup vaiy fiom 1 6-5 0 cms on the specimen 
with a mean eiioi vaiiation of ±0 4 cm by laijmgogiams 

Pyiifoim Sinus 

These tuniois vaiied in actual size fiom 1-6 cms with an 
eiioi of :±0 6 cm by laijmgogiams 


PISCUSSION 

■^limitations of Lai yngogi am Intel pi etation (See Table II) 

The successful intei pi etation of lai yngogi ams depends on 
the skill and speed of perfoiniance of the pioceduie and the 
experience and mteiest exhibited by the ladiologist At the 
piesent time theie aie foui aieas wheie some difficulty has 
been expeiienced in the accuiate intei pi etation 

Anteuoi Commissuie of True Coid When the anteiioi 
commissiiie aiea was defoimed on lai yngogi am in glottic, 
in laglottic and tiansglottic gioups, tumoi was demonstiated 
pathologically in seven of eight instances On the othei hand, 
en the laij-ngogiams weie negative, theie was invasion 
nncioscopically in five of IS instances This degiee of eiioi 
can only be explained bj’’ submucosal or lelatively supeificial 
invasion, insufficient to give gioss distortion visible by laijm- 
gogiams One can conclude that this aiea is not coiiectly 
assessed by laijmgogiams 


Tiue Cold Mobility Theie was a high coiielation between 
c mica and ladiologic findings m eveij' instance when the 
cold vas mobile oi completely fixed When lag of the coid 
vas evident bv neuiomusculai involvement oi mass tumoi 
eight, such a coid appealed mobile to the ladiologist 


The most fiequent eiioi was in intei pi etation 
to sho colds in the infiaglottic gioup It is impoitant 
oartim? ^ eiiois veie made clinically as well on this 

arpa.; Since biopsies weie taken fiom these 

® The majoiity of these 

loffioal ^ biopsy examination, and it is 

assume that some of these eiiois in intei pi etation 



804 


OGUKA, ET AL LARYNGOGRAMS 


could have been avoided 
biopsy 


if laiyngogiams were done piioi to 


eie aie additional anatomical factois to explain some of 
.j of these specimens demonstiated 

o n I false coid displacement supeiioily by the coidal 
uoglottic lesion obliteiated the ventiicle Review of these 
eiiois on laiyngogiams showed that actually this was the 
case, an it is likely that these eiiois of mteipietation mil 
be less in the futuie 

A.'i ye^-bglottic Fold When edema oi distoitioii of this fold 
was piesent it wms difficult to lule out tumoi invasion Tiimoi 
can e suspected only w'-hen definite scalloping and iiiegulaiiti 
of ladiogiaphic outline is piesent 

Postcncoid Laiyngogiams weie nevei designed foi the 
c agnosis of lesions in this aiea, and no mteipietation can be 
given by the method of examination being discussed 

Significance of Laiyngogiam Findings 

Laiyngogiams have demonstiated then gieat value as an 
a junct diagnostic pioceduie foi laiyngeal cancel When 
ese findings aie coirelated with mdiiect and diiect lann- 
goscopy and biopsy lepoit, together wnth cervical node fmd- 
ings, the otolaryngologist can separate his cases into gioups 
wath high and low metastatic rate and arrive at a definite 
scheme for treatment 

of laiyngogiam classification w^as high, 92 pel 
cen as contrasted to 78 per cent by conventional clinical 
appraisal There was an 8 per cent error in laiyngogiam 
c assrfication, with the majority of the errors in the infia- 
glottic group There was a much greater eiioi late by clinical 
means (2^er cent) With continued refinement in laiyng^ 
gram technique and gieatei experience in mteipietation, the 
a se cord error rate should be less in the futuie Othei 
eiiois of interpretation are extremely low'^ and are to be 
expected 

Certain clinical situations have always made accuiate clini¬ 
cal classification difficult Bulky supiaglottic tumois aie an- 
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way pioblems and the piecise lowei maigin is always difficult 
to deteimine While lesions above the petiole of the epiglottis 
aie easily detei rained and one can peifoira the supiaglottic 
subtotal laiyngectoray opeiation with confidence, the gieatest 
pioblera confionting the suigeon who wishes to conseive 
function IS with lesions of the false coid and base of the 
epiglottis In the lattei gioup, laiyngogiams can veiy ac- 
ciuately discern fieedora of involvement of the tiue cold 
Bulky tumois of the false coid that oveihang the tiue coid 
can be piecisely visualized by laiyngogiams It is in this 
situation that clinically one has most fiequently mistaken 
tumoi to involve the tiue coid 

The accuiacy of the ladiologist in classifying a lesion as 
supiaglottic was high In 17 instances wheie the supia¬ 
glottic opeiation was peifoimed, 12 weie listed as wide suigi- 
cal maigins of safety and pi oven by the examined specimen* 
In five cases wheie tumoi was in the false coid aiea and 
petiole, these weie accuiately visualized and again coii elated 
veil with the safety maigin of the suigical specimen Of the 
12 patients with laiyngectomy and neck dissection perfoimed, 
si\ cases could have had a supiaglottic subtotal opeiation 
The lattei opeiation was not peiformed because in the clinical 
pieopeiative appiaisal, it was felt theie was “insufficient 
maigin of safety ” 

The puipose of bunging this point up is to emphasize that 
accuiacy of diagnosis is necessaiy foi the puipose of evaluat¬ 
ing whethei conseivation of function opeiation can be pei- 
oimed lathei than viite the case off to the moie easily 
executed total laiyngectomy While this papei does not deal 
I'l ^ Slid lesults of the supiaglottic subtotal opeiation, these 
ng j selected cases aie quite successful foi a one to six-yeai 
0 o\\ up Pei haps the high fiequency of the “pushing” 
JPe of lesion in the supiaglottic gioup accounts in pait foi 

ccess with this lelatively naiiow suigical maigin of safety 

extent of cancel involving the infia- 
g tic and tiansglottic gioups has been fiequently in eiioi 
hon judgment in both gioups is explained by fixa¬ 

te le coid vhich masks the size of the tumoi piesent 
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v^ize and extent of subglottic involvement have been difficult to 
appiaise even with a mobile or somewhat paietic coid Tu 
mois of the tiansglottic gioup that have involved the false 
and fixed tiue coid fiequently obscuied maiked infiaglottic 
extension In addition the base of the epiglottis has been 
sometimes overlooked In all of these situations, the laiyngo 
giams have pioved then value by precise localization and 
shaip delineation of the lowei extent of the tumoi 

Tumor ciossmg the midline was coiiectly detei mined bv 
^aiyngogiam with eveiy lesion m the siipiaglottic, infiaglottic 
and tiansglottic gioups 

Theie was a high accuiacy index foi pyiifoim sinus lesions 
fiom the clinical and ladiological standpoint The majoii 5 
of these cases lequiied total laiyngectomy and neck dissec ion, 
with modification such as skin giafting oi othei leconstuic ive 
pioceduies with laigei tumois, howevei, theie is a sma^^ 
number of selected cases wheie conseivation of 
cedures can be peifoimed aftei a detailed clinical and la > 
logical evaluation This should help the suigeon decide v 
surgical pioceduies can be instituted 

No one can appieciate moie than the suigeon 
impoitance of knowing wheie the lesion exactly is 
plan his suigical pioceduie lathei than complicate tns v 
an ill-planned exploiatoiy appioach 

Size of tumoi can be accuiately deteimmed foi all 
'’■■^tion sites with a mean vaiiation fiom ±0 3-0 6 
pending upon tumoi site It is impossible to estima e si 
laiyngoscopy, but it should not be suipiising how fieque^^^^ 
exact actual tumoi size coii elates with laiyngogiams 
of tumoi, degiee of differentiation and location of t e e 
have a diiect beaiing on the metastatic late 

Since the tiansglottic gioup has the highest metastatic^n 
foi appaient and inappaient metastases when the 
ovei 2 cms in diameter, it follows that neck dissection^ 
total laiyngectomy is mandatoiy in this situation I 
pable node is piesent on one side with a 2 cm oi laigei 
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glottic 01 supiaglottic lesion, consideiation of bilateial neck 
dissection is iiaiianted 

It should be appaient that tlieie aie othei theiapeiitic im¬ 
plications Patients witli small glottic cancel and possibly 
minimal lesions of the epiglottis wheie the metastatic late is 
low might bettei be handled by iiiadiation ^\lth impioved 
methods of tieatment by ladiotheiapists, consei vation of 
function will apply to ladiotheiapy and the paiametei of 
siiigical tieatment will be bettei defined Until the time 
when this study is again lexiewed and specific conclusions 
diawn, the siiigical management will continue to be selected 
on the basis of acciiiate clinical and ladiologic diagnosis 

SUMMARY AND CONCLUSIONS 

1 Acciiiate clinical classification of cancel of the lai\mx is 
necessaiy since the clioice of theiapy is go\eined by the piob- 
abihtv- and location of metastases 

2 Analysis of data obtained fiom a study on loutine en 
bloc neck dissection with total oi subtotal laiyngectomy has 
gnen us leiy valuable infoimation as to ceitain chaiacteiistics 
of the piimaiy lesion 

3 A pathologic classification based on location of the pii- 
maiy lesion has been used foi laiyngogiaphic and clinical 
use The value of the pioposed classification indicates that 
theie IS a piogiessive inciease in metastatic late fiom glottic, 
mfiaglottic and tiansglottic cancels 

i Size of tumoi, degiee of diffeientiation, and location is 
1 elated to appaient and inappaient ceivical metastases 

5 LaiiTigogiams can moie accuiately localize and objec¬ 
ts ely document the size of the cancel than clinical evaluation 

S Size of the piimaiy tumoi can be estimated on laiyngo- 
giams to within ±0 3-0 6 cm of actual tumoi size 

7' The laijTigogiam is necessaiy foi accuiate diagnosis 

3 Logical tieatment vill necessaiily follow a Consei va¬ 
tion of function by ladiotheiapj foi eailv lesions of the cold, 
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b laiynx-spaimg opeiations foi selected cases of supiaglottic 
01 pyiifoim sinus lesions, c moie ladical opeiations (total 
laiyngectomy to include neck dissection when the iiiappaient 
metastatic late is high 

9 The theiapeutic conclusions diawn fiom this study aie 
necessaiily tentative The decision test by which all theiapi 
IS judged IS a caieful follow-up of patient suivival 
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pp 435 443, 1958 

Till 

11 Ogura, J H Suigical Patholog\ of Cancel of the Lai'nx 
Larxacoscoil, 65 867 926, Oct, 1955 

12 McGvm.va, M H , Baufr, W C, and Ogui a, J H The 
of CeiMcal Lymph Node Metastases fiom Epideimoid 
Lannx and Their Relationship to Ceitain Charactenstics of the 
Tumoi A Stud\ Based on the Clinical and Pathological Finding 
Patients Tieated b\ Pnmai\ cn bloc LarJngectoIn^ and R<ulic< 
Dissection To be published in Cancer 

13 Po^iris, W E McGii, H, and SnvMvx, W B Contiast I^aniini 
tion of Laiynx and Phannx Radiology, 68 169 177, Feb, 19 j< 

14 Oguri, j H Supiaglottic Subtotal Lai jngectonij and Ra(' 
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Xeck Dissection for Carcinoma of the Epiglottis The Lakixgoscope, 
6S 9S3 1003, June, 1958 

15 Ogeba, J F Cancer of the Larynx, PharjTix and Upper Cervical 
Esophagus Five-Year Results of Laryngectomv and Radical Xeck Dis¬ 
section for Lar^Tigeal Cancers Presented at the A 1I,A. Section on 
Otorhinolaryngologv, June, 1959 To be published in ArcTi Otolaryngol 


DISTINGUISHED SERVICE AWARD GIVEN TO 
NEARLY DEAF EAR PHYSICIAN 

Di Kenneth M Dav of Pittsbiiigh, Pa, is iecogni7“'t by 
his medical colleagues as one of the most successful eai physi¬ 
cians in the countiy. 

He attiibutes his success to the fact that he has been neaily 
deaf himself foi many yeais, and has seived as a model of 
Yrhat the heaiing handicapped can leally do 

In honoi of his seivice to medicine and mankind, Di Day 
leceived a distinguished seivice aivaid May 20,1960, fiom the 
Pennsyhania and Nevr Jeisey Academies of Ophthalmology' 
and Otolaryngology at a joint annual meeting in Atlantic City, 
H J, attended by eye eai, nose and tin oat physicians fiom 
six middle Atlantic states 



THE APPLICATION OF IN VITRO CYTOTOXIC 
REACTIONS TO CLINICAL DIAGNOSIS 
OF FOOD ALLERGY ‘ 


Wm T K Bryan, M D , 
and 

Marian P Bryan, B A *, 
St Louis, Mo, 


The need foi impioved diagnosis of food alleigy is widelv 
lecognized The papei by Black'* in 1956, stiongly suggested 
the use of viability of leucocytes as a sign of alleigic leaction 
His obseivations dealt with the behavioi of living leucocytes 
in the simultaneous piesence of both alleigen and plasma fioni 
a sensitized individual If specific antibodies to the alleigen 
weie piesent, the polymoi phonucleai leucocytes showed to\ic 
leactions with death of the cell occuiiing within 15 minutes 
to seveial houis If the leaction ivas piompt and stiongi 
clinical sensitivity to the alleigen was suspected Glaser aw 
co-workeis attempted to evaluate the test in 1958 Tliev le 
poited 186 tests on 13 patients with 27 known sensitizations 
They questioned the validity of the test since it levealed le 
action to only one alleigen in 24 “tested,” but 19 had puw 
contiols, and no inteipietation could be made The 
tion of Black’s cytotoxic test with minor vaiiations to 
patients ■with wide vaiiety of possible oi definite alleigw^ 
to food, foims the basis of this lepoit 

The destiuction of leucocytes by the antigen-antibodv i® 
action has been obseived foi many'' yeais fiom seveial pom® 
of view As eaily as 1909 Achaid and Beinaid' studied spe¬ 
cific leactions of leucocytes In 1947 Squiei and Lee’= lepoite 
a maximum fall of 43 pei cent in leucocytes duiing 
leactions of untieated lagweed sensitive blood with laguee 
extiact Attempts to use this foi quantitative measuiemen s 

•Rend at the meeting- of the Middle Section American ^ar' 
RhinoIogicU and Otological Socletv Inc Cliicago III Jan 17-16 ‘ 

Cditoi *5 I\ote rills manuscript received in The Larv ngro^cope Off co 
accepted for publication Jan 22 1960 

810 



BRYAN & BRYAN FOOD ALLERGY 


811 


of the stiength of house dust extiacts weie made by Berko- 
witz and Scheiago^ with onlj’’ partial success Fianklin and 
Lowell'’ in 1949, failed to find destiuction of leucocji;es fiom 
1 agreed patients, using a total count method Tubeiculin 
was shoMTi to cause a similai fall in Ijunphocytes sepaiated 
from plasma by Favour ® A pieliminaiy lepoit from Fin¬ 
land (Pettay^^) estimated leucocytolysis tn mtio caused by 
different allergen extiacts Extiacts giving thiee plus skin 
reactions caused a 23 pei cent drop in the total leucocyte 
counts, two plus reactions gave a 17 per cent drop and weak 
reactions a 13 pei cent drop Negative extiacts caused no 
decrease Waksman^^ reported specific white cell lysis pro¬ 
duced by the combination of rabbit antiserum to a principal 
protein (ovalbumin, bovine gamma globulin) with homolo¬ 
gous antigen Hartman and Hock'® observed in careful animal 
experiments that the same cytological changes were observed 
m blood from both sensitive and non-sensitive animals but 
that the manifestations of leucocytic injury were greatei m 
blood from sensitive animals, which indicated that injury to 
blood leucocjfes can result from an antigen-antibody leaction 
A scholarly review of available literature on the toxic effect 
of the antigen-antibody reactions on cells of hjiieisensitive 
reactors is given by Waksman'® in “Cellulai and Humoral 
Aspects of the Hypersensitive States ” It is thus evident 
from the literature that the antigen-antibody reaction does 
give a leucocytotoxic effect Vaughan” used the post-piandial 
fall in the leucocyte count as a sign of food alleigjL and 
RmkeP= incorporated this into his method foi testing foods 
(Chap VII) 

The technique for observing the 101100034:10 toxic reaction, 
as described bj- Black, is simple in plan but lather difficult 
to cany out, fortunately, however, with experience it becomes 
easiei and errors in technique less frequent 

The fust problem is to obtain an abundance of Mable 
eucocjtes For a j'eai our sporadic efforts were not con- 
sistently successful Now we take from 5 to 10 cc of blood, 
3 0 07 cc of transfusion citrate pei cc of blood, and centn- 

uge m small glass tubing for at least one hour at medium 
spee The tubing is pulled slightlj'm the middle to naiiow 
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the centei pait of the tubes so that the huffy coat will be 
elongated and theieby easiei to lemove (see Fig 1) With 
this technique the lesulting buffy coat is usually adequate 
The use of capillaiy tubing lequiies a meticulous technique 
which pioved not only to'entail moie woik but also to be 
moie apt to induce eiioi jlt is now leseived foi cases ni 
which veni-punctiue is not piActical 

Aftei the buffy coat is obtained about two-thuds of the 



Fig: 1 Glass tubing- with naiiow middle portion in uhich cltnied 
has been centiifuged to obtain buff\ coat and stium 


seium IS lemoved by an appiopiiate capillaiy pipette, ' 
the buffy coat is withdiawn and mixed with the seiuw 
that theie will be between 15 and 40 leucocytes pel "8 
powei field 


Special caie is necessary in mixing the leucocytes and sei 
This IS accomplished by di awing the mixtuie back and oi^ 
in the tube, stiiimg and lotating it five oi moie times 
slide with concave depiessions such as is used foi ^ 
agglutination woik piovides satisfactoiy mixing chamje 




BRYAN & BRYAN FOOD ALLERGY 


813 


Since the cells settle lapidly, the mixing must be done just 
befoie the cells aie put on the slides to insuie even distiibu- 
tion m all the samplings In oidei to avoid diying, the mix- 
tuie can be saved foi long inteivals m the tube, but befoie 
putting out fuithei tests it must be thoioughly mixed 

The antigens used iveie div extiacts of foods fiom Hollistei- 
Stiei Solutions of 0 1 pei cent iveie made with pyiogen-fiee 



distilled watei and allowed to stand foi 24 houis The solu¬ 
tions weie diopped on numbeied slides (tluee to a slide) so 
that the lesulting aiea of diied food i\ould be slightlv laigei 
t an the coiei slip This piepaiation of the food deviated 
s ightlj fi om Black’s method which was to take a bai elv ^ isible 
amount of diied piotein alleigen picked up with the small end 
0 a flesh flat toothpick and to add the povdei to a diop of 
istilled n atei on the slide It seemed ad\ isable to use known 
1 utions of the antigen to contiol the quantities and obtain 
moie neaily unifoim concentiations of food With this 
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method laige numbers of uniform slides easily can be piepaied 
in advance 

It IS well to piepaie all the glass used in the test with 
Silicad,” which is a silicone pioduct With its use the con 
tiols lecently have lemained good foi over an houi, and one 
was obseived for 11 houis This is piactically a pieiequisite 
foi pel forming the test 



The leucocytes aie easily visible undei a good lugh-di' 
objective We find the 60x apochiomatic objective satisfaC' 
toiy, making the use of oil-immeision unnecessaiy The 
neuhophils aie iiiegulai m shape due to then niimeious 
pseudopods (see Figs 2 and 3) With close obseivation the' 
show sti earning of gianules and change of shape with awoe 
boid-hke motion Eosinophiles aie easily identified bv t'’® 
laige lefiactile gianules The> aie much less motile than the 
neutiophils The lymphocytes show veiy little visible change 
in cell contoui oi movement 
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Cell counts, as Black lecommended, have not been done, 
but usually about 12 diffeient fields of cells aie studied 
tYhen the distiibution of cells is good, each field contains 
between 15 and 40 leucocj-tes Aftei a little expeiience the 
healthy, viable condition of the leucocytes is veiy deal The 
deviations fiom the noimal, howevei, lequiie caieful obsei- 
lation and expeiience ivitli judging cells in the fiesli unstained 
condition The slides aie obseived within ten minutes aftei 
they aie made A second examination is made aftei 30 oi 



4 Kouna leucocxtes inaicating^ reaction to food allergen 


40 minutes Sometimes, when the second examination was 
questionable, a thud has been made at the end of an hoiii 

The leactions of the neutiophils, as we have seen them, 
piesent the following changes 

1 Loss of amoeboid movement and cessation of sti earning 
01 cvtoplasmic gianules 

- Rounding of the cell contoui with oi without small spine- 
UKe piojections (see Fig 4 ) 
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method laige numbeis of unifoim slides easily can be piepaied 
in advance 

It IS well to piepaie all the glass used in the test with 
“Silicad,” which is a silicone pioduct With its use the con 
tiols lecently have lemained good for ovei an houi, and one 
was observed foi 11 houis This is piactically a pieieqinsite 
foi peifoiming the test 



The leucocytes aie easily visible undei a good high-dn 
objective We find the 60x apochiomatic objective satisftc 
toiy, making the use of oil-immeision unnecessaiy 
neutiophils aie iiiegulai in shape due to then niimeioos 
pseudopods (see Figs 2 and 3) With close obseivation the\ 
show sti earning of gianules and change of shape with amoe¬ 
boid-like motion Eosinophiles axe easily identified by tne 
laige lefiactile gianules They aie much less motile than tie 
neutiophils The lymphocytes show veiy little visible change 
111 cell contoui oi movement 
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Cell counts, as Black i ecommended, have not been done, 
but usually about 12 diffeient fields of cells aie studied 
When the distiibution of cells is good, each field contains 
between 15 and 40 leucocj'tes Aftei a little expeiience the 
healthy, \iable condition of the leucocytes is veiy cleai The 
deviations fiom the noimal, however, lequiie caieful obsei- 
^atlon and expeiience with judging cells in the fiesh unstained 
condition The slides aie obseived ivithin ten minutes aftei 
they aie made A second examination is made after 30 oi 



1 Round leucoc^tes indicating: reaction to food allergen 


40 minutes Sometimes, when the second examination was 
questionable, a thud has been made at the end of an houi 

The leactions of the neutiophils, as we ha\e seen them, 
piesent the following changes 

J Loss of amoeboid movement and cessation of sti earning 
1 citoplasmic gianules 

~ Rounding of the cell contoui with oi w'lthout small spme- 
UKe pi ejections (see Fig 4) 
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3 Vacuolization and spieadmg of the cytoplasm The cell 
may become thin and flat (see Fig 5) 

i Fiagmentation of the cell with luptuie of the menibiane 
and dispel Sion of the gianules (see Fig 6) 

Fiequently, in the immediate maiked leactions, not men 
tioned by Black, the cells begin to disintegiate befoie thej 
can be obseived Along with the disintegiation of the neiitio 



phils theie is also a lapid clumping, agglutination an 
appeal ance of the platelets The led blood cells 
and appeal to be mushy, with loss of distinct limiting ce 
membianes In slightly less seveie leactions, the lec 

aie cienated (see Fig 7) The eosinophiles may lemain m 

aftei the othei cells aie gone, thus they seem to be n^^^^ 
lesistant to the toxic effects than aie the neutiophils 
b^mphocytes aie also somewhat lesistant, similai to the eo 
philes, howevei, m seveie leactions they, too, aie diitic 
find, so it IS suggested that they also shaie to some e\ on 
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the c^'totoxlc leaction (Favoui' noted that the lymphoc\i;es 
weie the fust affected in the leaction of tubeicuhn on cells 
without seium ) 

In oui expel lence it is not necessaiy to incubate the cells at 
37° C to obseive leactions, however, the loom in which we 
woik was waim (80 to 85° F ) Foi the most part the tests 
weie not obseived after 45 minutes to one houi 



rtf^ Complete disintegration of sei eral leucoc\ tes in the presence of 
oiienrting allergen 


The leactions of these tests have been evaluated in teims 
of maiked, modeiate, slight and negative A total of 3,828 
leactions neie studied, which weie divided accoidmg to se- 
' ei itv as shown in Table I and as follows 


^laiked 466—majoiity of leucocytes disintegiated, plate¬ 
lets diminished, and led cell leactions, of which 95 had oc- 
cuiied by the fust obseivation (called immediate maiked, 
A1-1) and 371 by the second (M-2) 
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Model ate —522—all leucocytes lound with only a few dis- 
integiating 

Slight —533—appioximately half of the leucocytes lound 
and half active in ten to 15 fields examined 

Negative —2,307—viable noimal appealing neutiophils and 
platelets in all fields examined A compaiison of these with the 
positive leactions often foimed the basis of the diagnosis of 



r"!© 7 Round leucocytes nnd ciennted red blood cell*' 


negative, because the contiols, until lecently, showed oooie 
lapid deteiioiation of the cells than did those AVith compatihie 
food A lemaikable impiovement of the contiols followec 
use of Silicad on slides and covei slips 

A few in which definite judgment was difficult w'eie clas 
sified as questionable 

Two-hundied-thiity-two individual food tests 
peated When compaied, we found 124 con elated e\ac 
66 vaiied onlj^ one degiee (as fiom slight to modeiate o 
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noimal, oi maiked to modeiate), 34, two points of disciep 
ancy, seven had thiee points, one, foui (see Table 11) 

These eiiois aie paitly unexplained and some may be due 
to faults in technique Extieme cleanliness of all glasswaie 
IS essential, and as mentioned above, the use of Silicad on both 
slides and covei slips should deciease eiiois in the futme 
Vai lability in di ying due to diffei ent thickness of the size of 
diops of the cell suspension may be avoided by sealing the 
covei slip with vaseline Any bieak in meticulous cleanliness 
may intioduce a noxious substance Pyiogens (bacteiial 

pioducts that cause fevei) may be found in oidinaiy distilled 

TABLE II 

__ Total Tests Repeated on Same Dav—232 _ 

NumLei Agi eed 124—oSto 

Numbei Disagieed— 

Shghtn G6—2S/0 

Definitely _ i2—lS,c 


watei Expeliments aie being made to deteimine the optimal 
quantities of the antigens 

The selection of patients foi the cytotoxic tests is often 
facilitated by the cytologic findings In pievious papeistie 
authois® showed a con elation between mci eased numbei s o 
mast cells and alleigy to food This finding fiequently gi'®^ 
a clue to the existence of food alleigy Of the 47 patients ol 
this senes who had nasal cytology, 30 had mast cells Fifteen' 
of those with mast cells weie in the gioup having chionic 
ihinitis Thu teen of these con elated with then cytotoNio 
food tests One had only a slight impiovement, and one 
not con elate It seems that nasal cytology should be done 
when possible 

Patients weie also selected in whom the diagnosis was ob 
scuie and symptoms weie of long duiation, based upon tm 
hypothesis that allergy might be the undiscoveied etiolog' 
otheiwise undiagnosed diseases The vanous symptoms 
conditions studied aie given m Table III These numbei 
and weie gatheied fiom the 107 patients tested It m so 
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that the sjTnptoms of known alleigic etiologj'^ improved with, 
alleigic measuies, as did some otheis of questionable alleigic 
etiologj' In the gioup of Menieie’s disease, foui of the six 
patients weie shovm to have alleigx' to food Two of them 
appeal to be “cuied ” 

The lesults of a test aie told to the patient veibally and 
in wilting The patient is advised to discontinue all foods that 


TABLE III 


SMiiptoms and S\ndiomes Studied 



Tot'ils 

Impro\ ed 

SI 

Unimp 

Unknow n 

Chronic Rhinitis Sinusitis 

36 

20 

7 

t 

2 

Headache 

21 

15 

2 

3 

1 

G-I 

13 

10 

1 


2 

Asthma and Cough 

13 

2 

4 

2 

5 

Infections acute 


5 

2 



Angioneui otic Edema 






Urticaria, Dermatitis _ 

7 

6 

1 



ConjunctiMtis and Palpebial 






Edema 


6 

1 



Menial e s 

6 

O 

2 

2 


■Migraine 


A 

1 

i 


Polvps _ 

S 

9 

9 


1 

Ml algia 

4 

f* 

1 

1 


Fatigue 

4 

9 


i 

1 

Serous Otitis _ 

0 

o 




Hoarseness _ 

1 

1 




Intis 

1 

1 




Arthritis (gout) 

1 

1 





1 oo 
J.OO 

so 

24 

17 

12 


gave maiked oi modeiate leaction, but to leintioduce the 
foods, one at a time, beginning with lunch on the fifth day 
This has laiely been earned out completely, foi many patients 
lave eithei felt so much bettei fiom the diet that thev weie 
not Intel ested in eating the food again, oi lost inteiest due to 
the seteiity of the advised change of diet The patients aie 
ad\ised to vatch foi the “slight leactois” and to obseive othei 
possible leactions 


DISCUSSION 

Tile Black test has plo^ed useful m many cases Theie aie 
sppaientlv false positne leactions and some eiiois Theie 
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noimal, or marked to model ate), 34, two points of disci ep 
ancy, seven had thiee points, one, foui (see Table II) 

These eirois aie partly unexplained and some may be due 
to faults m technique Extieme cleanliness of all glassiiaie 
is essential, and as mentioned above, the use of Sihcad on both 
slides and covei slips should deciease eiiois in the futiue 
Vaiiabihty in diying due to diffeient thickness of the size of 
diops of the cell suspension may be avoided by sealing the 
covei slip with vaseline Any bieak in meticulous cleanliness 
may intioduce a noxious substance Pyiogens (bacteiia 
pioducts that cause fever) may be found in oidinaiy distil e 


TABLE n 


_ Total Tests Repeated on Same Dav—282 

Numbei Agieed 
Numbei Disagieed— 

Shghth 

Definitelj __ 


124—SS'Jj 
(JC— 

42-lS^f 


watei Expel iments aie being made to deteimine the optimal 
quantities of the antigens 

The selection of patients foi the cytotoxic tests is of^^^^ 
facilitated by the cytologic findings In pievious 
authois^' showed a coiielation between incieased 
mast cells and alleigy to food This finding fiequen 3 
a clue to the existence of food alleigy Of the 47 pa 
this senes who had nasal cytology, 30 had mast cells * 
of those with mast cells weie in the gioup having ^ 
ihinitis Thu teen of these con elated with °g (jid 

food tests One had only a slight impiovement, an 
not con elate It seems that nasal cytology shorn ^ 
when possible ^ 

Patients weie also selected m whom the diagnosis 
scuie and symptoms weie of long duiation, of 

hypothesis that alleigy might be the undiscoveied e lo 
otheiwise undiagnosed diseases The vaiious sj^mp 
conditions studied aie given in Table III These num 
and weie gatheied fiom the 107 patients tested 
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SUMMARY 

The cytotoxic food alleigj' test, oiigmally desciibed by 
Black has been used m 107 patients whose ages vaiied fiom 
nine to 80 yeais They had a wide vaiiety of possible or 
definite alleigies to food The technique used vaiied only 
slightly fiom the method fust lepoited This test, while time 
consuming and lequiiing a cytologist foi accuiate inteipieta- 
tions of the cellulai vaiiations, has pioved lehable to a degiee 
that it may be employed in selected cases as a diagnostic 
method m which food alleigy is a possibility The piesence 
of mast cells in nasal secretions is often a useful indicatoi of 
food alleigj’’ with nasal pathology and may suggest the advis¬ 
ability of doing the leucocjToxic test 
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ai e some cases in which the symptoms have not been due to 
le ood alleigy, wheieas otheis with nasal symptoms lehesed 
Y eie suipiised that othei seemingly uni elated symptoms weie 
also impioved 

Menieie s disease has been difficult to cm e Occasionally it 
las been known to lespond to non-specific alleigic medication, 
and a few cases have been lepoited to be due to food alleigi 
y means of much moie efficient food testing possible witli 
this test, it may be possible to diagnose the food factois in 
many moie cases 

Anothei unique value is the diagnosis of alleigy to mam 
foods both in seveie and in veiy mild cases In both of these 
gioups the intioduction oi omission of a single food ma^ cause 
no change in symptoms, since the seveie cases have ma\imal 
seventy fiom the othei foods, and the mild cases may notice 
symptoms only when seveial alleigens aie piesent 

The test is peifectly safe foi the patient since no antigen 
IS administeied 

The actual accuiacy of the test is yet to be deteimmcft 
The key of the test, the leucocyte, is a veiy delicate stuictuie 
influenced by minoi changes in enviionment 

If the tests aie not given a pieliminaiy'^ observation befoic 
incubation ceitain iiiegulaiities sometimes occuiimg m dis- 
tiibution of the cells may be mistaken latei foi the disappeni' 
ance of cells, and the immediate maiked leactions would be 
missed 

The degiee of leaction appaiently can be influenced b\ the 
amount of antigen used in the test It may also be iiifluenccc 
if the test is made duiing a food leaction Blood taken duiuig 
the time of a leaction has been found to be non-ieactive to 
the alleigen, wheieas blood taken the day befoie oi the da\ 
aftei (one obseivation) gave stiong leactions 

The moie efficient diagnosis of food alleigy offeied bi 
cytotoxic tests makes it possible to deteimine alleigy to foo« 
in cases that othei wise could not or would not submit to long 
dietaiy expeiimentation 
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Since Woild Wai II theie has been an inci eased inteiest 
and awaieness in factois of and pioblems ielated to healing 
difficulties Initially, this inteiest was diiected toiiaid piob¬ 
lems of diagnosis, tieatnient and i ehabilitation of oiganic 
healing losses 

As facilities, techniques and consultants became nioie adept 
and facile in the \aiious otologic centeis established by the 
aimed foices, nioie knowledge was acquiied of oiganic dif¬ 
ficulties and also of functional components as factois in heal¬ 
ing loss Seveial studies (Johnson, Woik and McCoy,'Tiuex-) 
ha\e shown that as many as 40 pei cent of the membeis of the 
aimed foices e\aluated foi hearing difficulties had a pait 
01 most of then healing disabilitj* secondaiy to functional 
lathei than oiganic causes 

The aimed foices’ centeis and, after the wai, the \eteians’ 
centeis, using a team appioach of the otologist, psychiatiist 
01 psychologist, and the audiologist weie able to establish 
moie definite ciiteiia foi such evaluations An excellent 
aiticle on just such pioblems was piesented by Tiuex- -with 
legaid to findings at the Deshon Centei duiing and aftei the 
wai 

M'lth the end of the wai, much of this woik w’as published 
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and Irnin Hams Los Angeles 

This manuscript recei\ed in The Lar\ ngo'^cope Office and 
accepted for publication Feb 25 1<»60 
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Chailes M Non is 

The tuition fee foi each couise is ^250 Application and 
fuithei infoimation may be obtained by wilting to Jackson 
Reseaich, Temple Univeisity Medical School, 3400 N Bioaa 
St, Philadelphia 40, Pa 
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aimed foices, moie knowledge was acquiied of oiganic dif¬ 
ficulties and also of functional components as factois in hear¬ 
ing loss Several studies (Johnson, Work and JlcCoy,^ Truex=) 
haAe shown that as many as 40 pei cent of the members of the 
aimed foices evaluated foi hearing difficulties had a part 
01 most of then heaiing disability' secondaiy to functional 
rather than oiganic causes 

The aimed forces’ centeis and, aftei the wai, the \eteians’ 
centeis, using a team appioach of the otologist, psychiatiist 
01 psychologist, and the audiologist weie able to establish 
more definite enterla for such evaluations An excellent 
article on just such problems was presented by Tiuex= with 

regard to findings at the Deshon Center during and aftei the 
nar 


the end of the war, much of this voik was published 
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and was used as a guide in the diagnosis of such problems as 
they weie presented to the private physician 


The problems of functional hearing loss encouiiteied in the 
armed forces as compared to those encountered in piivate 
practice are different in some respects In the aimed forces 
and veterans’ centers, a good number of the cases weie hue 
psychogenrc hearing losses due to battle trauma A smaller 
portion was judged to be malingeiing, either for benefit of 
non-return to duty, pension or transfei In piivate practice, 
more of these losses in adults are due to medico-legal pioblems 
following accidents and are placed in the category of mahngei 
ing rather than true psychogenic hearing loss The physician 
in private practice is aware of this, and if he does not lia^e 
the facilities for testing will usually refer the patient foi more 
complete diagnostic evaluation Practically all of this voi 
has been done on adults 


The otologist with some pediatiic-otologic practice, having 
become cognizant of functional problems as encounteie n 
adults, has encountered similar problems in children 

The child’s problem rs different from that faced in adults 
Whereas adults with functional loss are attempting m man^ 
instances to shirk a duty or exact a monetary gam, no su ^ 
problems exist in children The parents are not usually 
of the hearing problem until the school brings it to i 
attention, in fact, it may be due to the expansion of 'u 
cellent testing programs in schools that these problems, r' 
we are sure previously existed, are now coming to oui 
tention 

of 

In our practice, we have had occasion to see a ?g 

these children and have perused the literature for 
considering the frequency of this problem Theie na 
a dearth of material on the subject The most 
plete report has been published by Dixon and Newby 
and Myklebust" have been the other mam contributors 


DESCRIPTION OF SUBJECTS 


We have selected nine of our more recent cases 


for discus- 
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Sion These cliildien langed in age fiom eight to 15 yeais, 
SIX weie female, tluee ■v^ele male In all nine of tlie cases, 
lefeiial to oui office was bi ought about by a school heaiing 
test showing the healing to be impaiied Piioi to the school 
test, theie had been no awaieness oi concern on the pait of 
the paients oi child as to the piesence of a loss 

In none of the cases weie behavioi pioblems, academic 
difficulties 01 speech pioblems lelayed as a complaint by the 
paient on initial examination None of the childien was 
obseived to have othei than excellent conveisational ability 
All had noimal speech 

The following ciiteiia weie used in the initial deteiminatioii 
of the possibility of a functional component or completely 
functional healing pioblem necessitating audiologic studv 

1 Disci epancy betu'een the voluntaiily obtained speech le- 
ception tliieshold and the average loss foi pui e-tones in the 
speech lange (500-2000 cps) 

2 Inconsistency m conveisational ability outside of the test 
situation as compaied with the pui e-tone audiometiy test 
lesults 

3 Pui e-tone thieshold lesponses inconsistent and \aiiable 

TESTING PROCEDURES 

In 0111 piactice, pui e-tone audiometiy genei ally piecedes 
speech audiometiy except in the case of childien five yeais oi 
undei With the childien undei discussion, it has not been 
possible to establish anv single unifoi-m set of pioceduies, 
the audiologist piefeiiing to intioduce vaiious tests dependent 
upon the child’s pievious lesponses, howeiei, ve find that 
a few geneializations as to test proceduie have emeiged as 
a lesult of these expeiiences 

1 Speech Audiometry 

Since It has been oui obsei\ation that the speech leception 
neshold usually is much closer to the tiue heaimg level 
lan the pui e-tone audiogiam, the audiologist begins with 
speech audiometiy, simplv continuing infoimally in the sound- 
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field thi ought the speakei, the conveisation which was ong 
inally staited in the same loom with the patient The child 
IS given the impression that testing has not begun 


Foi example, he may be told that the audiologist is simply 
getting leady for the test and needs to know the answeisto 
such questions as, “How do you spell youi last name’" and 
“How old aie you’” To add to the child’s impiession that 
testing has not begun, the light in the contiol room wliicli 
enables the audiologist to be seen can be left on (even thougli 
the patient is not given the oppoitunity to lip-iead) 


The level at which this conveisation and questioning is pei 
foimed is dependent upon the observed ability to folo'' 
conversational speech prior to testing If this appeals ’ 
as it has in all our cases, conversation is then piesente a 
soft levels of 15 to 25 db Care should be taken not to begin 
with intensities much greater, as the child will use this as ns 
base-reference, and it will be much more difficult 
1 espouses at the soft levels which may have been ac leie 
much more easily initially 


Continuing at the same intensity level of 15 to 25 i ^ 
child IS simply told, “Now I want you to repeat 
Spondaic words may then be presented and the speeci le 
tion threshold obtained After testing several of these c 
dien, the technique evolved of omitting the speech lecep 
threshold and instead, going directly to the speech j 

nation tests A PB word-list is given at the same 
at which the audiologist and child carried on 
thus leading the child to respond unsuspectingly at ^ 

Note that no intensity decrease has taken place an , 
fore, the impression of “testing” is minimized 


/qO to 

Six children gave noimal disciimination scoies 
per cent) at levels of no greater than 30 db ^°]jo]cls 

to assume from this that the actual speech reception ^ ,^^ 1 , 

foi these children were considerably better than 
mitted speech reception thresholds measured followm 
speech discrimination tests 

Three of the children apparently made deliberate eii 
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then disci imination scoies showing wide vai lability For ex¬ 
ample, one child scoied 32 per cent at 40 db and on anothei 
woid-list given two days later scoied 72 pei cent at the softei 
level of 25 db 

In all of 0111 cases, infoimal conveisation was earned out 
without difficulty at a better level than the admitted meas- 
uied speech leception thieshold In the nine childien, initial 
speech leception thiesholds weie obtained of 10 to 25 db 

At this point, the audiologist has objective evidence that 
the child’s healing is ceitainly neai-normal and that he is 
piobably undei no stiain in ordinal y listening situations 
Speech audiometiy, using a similar pi esentation, can then 
be continued with eai phones 

2 Pw e-Tone Andtometiy 

Puie-tone audiometiy is attempted in the standaid manner 
Pi esentation of tones and method of determination of thiesh¬ 
olds will vaiy fiom child to child As a geneial lule, we 
think it advisable again to expect the lesponse at softei in¬ 
tensity levels so that the child is not given a loud tone as a 
base-1 efeience Only when all efforts are exliausted at getting 
a pui e-tone lesponse at these levels (appioximately 30 db or 
below) should the audiologist piesent tones at louder intensity 
levels We think much of the eiioi on school tests may have 
been simply in “clanking” up the sound to high levels until 
the child lesponded 

The pui e-tone testing is intiodiiced ivitli some such casual 
lemaik as, “You will have no tiouble heaiing these tones, 
they aie easy to heai ” A tone is then piesented at 25 to 30 
db and, if the child does not lespond, the audiologist’s attitude 
IS one of siiipiise The audiologist may suggest to the child 
that he heais the tones and that he simply did not undei stand 
the diiections Often a child can be coaxed into a response 
in this mannei Sometimes the ascending threshold, staiting 
with minus 10 db and inteispeising coaxing, can lesult in a 
neaiei tiue thieshold lesponse If such coaxing fails at these 
levels, it becomes necessaiy to piesent tones of higher in¬ 
tensity 
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Factois which should be noted dining this puie-tone testing 
aie 

1 Vai lability of “thieshold” lesponses foi a single tone 
These frequently cover as wide a lange as 30 to 35 db and 
can be influenced by the method of piesentation, vaiymgtlie 
frequency and/or loudness-contrast of tones 

2 Comparison of the ascending thieshold and the descend 
iirg thieshold as proposed by Dean A Hams “ Hams sta es 
that, in the adult malingerer, a difference of 10 db oi giea ei 
between the ascending and descending thresholds is hig'J 
indicative of non-oiganic involvement 

3 Reaction to surprise directions interspersed thioughoiit 
the pur e-tone test For example, one child was moving 
earphone cords while making no response to puie-tones a 
to 60 db A sharp rebuke, “Don’t do that'” at 25 c’b cause 
the child to drop the earphone cords immediately 
children raised their hands to the earphones to remove i 
when told, “We’re finished You can take the eai phones o 
at levels at which they had not responded to spondees oi 
formal conversation 

It IS helpful for the younger child, eight to nine 
whose loss seems to be on mor e of an unconscious asi , 
“inability to listen,” rather than a willful malinger mg, 
given the opportunity to respond to play-audiometiy 
quently, this simple concretizing of the abstract 
activity (by dropping a marble in a box or putting a pe 
a hole when the tone is heard) enables this child to cen e 
attention and thus respond at softer levels We lave 
child eight years of age, whose thieshold moved Horn 
to 5 db by changing to this simple method of testing us 
reserved for children six years or under (see Fig 1) 

These children may do even better if they are 
encouraged to respond to softer levels We have a g 
tween the test and control room so that the child can se 
audiologist Initially, this visual situation is oi 

audiologist nodding approval when the child ques lo 
hesitates in response to a tone and sometimes indica 
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a gestuie of “shli” oi peihaps a finger gesture that the next 
tone ivill be veiy soft When the child is able to go ahead on 
his own, then the light is dimmed so tliat the audiologist can’t 
be seen, and the test continues 

In the child wheie these pui e-tone and speech teclmiques 
do not lesult in formal establislrment of normal hearing 
thiesholds, it is sometimes necessary to resor*t to special tests 
such as the Stengei test foi pm e-tone, the modified Stenger 
foi speech, the Doeiflei-Stewaii; test and psychogalvanic skin 
resistance audiometry These have proved most helpful 

PURE-TOXE AVERAGE (500 2000 cps) 


C_A Age 10 


June is I'lo'l— 




Xo 1 

Air conduction — RE _ 

40 

db 

No 2 

Air conduction—RE 

30 

db 

^'o 3 _ 

_4ir conduction—LE _ „ 

20 

db 

No 4 - __ 

_4ir conduction—RE 

10 

db 

No 5 „ 

Bone conduction - LE -- 

10 

db 

JuB 2 l£io9— 




No 1 _ _ 

Air conduction — RE 

la 

db 

No 2 _ _ 

_4ir conduction — RE _ 

0 

db 

No 3 _ _ 

A-ir conduction — LE _ _ — 

-10 

db 

No 4 _ 

Air conduction — RE-- 

-10 

db 


1 conduction thresholds for the same ear of one child obtained 

on the same b\ the same eA-aminer using- two methods 


DISCUSSION AND CASE REPORTS 

On initial otologic examination two of the nine children had 
a transient otitis media which subsided rapidly on medical 
management In no instance was the otitis media recur rent 
nor did it interfere with any of the subsequent test findings 
e eientuallj- were able to aclueve both pur e-tone and speecli 
leception threshold results on all of the children indicating 
hearing witlun the normal range (15 db oi less) Most com- 
monlj, the audiogiams were of the perceptiie type, bone- 
conduction and an-conduction being similar If test results 
1 mealed an an-conduction loss greater than 60 db, the bone- 
conduction m these instances was superior Fi\e of the nine 
Cl! dren (four females, 10 years of age or under, and one male, 
rl jeais of age) were judged as having an inabihtr* to listen 
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similai to those desciibed by Myklebust Myklebust® discusses 
the fact that some childien with otheiwise noimal heaiing 
show pool conscious i espouse to pui e-tone stimulation This 
he explains on the basis that the pui e-tone is too abstiact and 
meaningless to aiouse cortical evidence and lecognition on 
the pait of the child He fuither states that in the piocess 
of auditory matuiation the child fust shows evidence of ic 
sponse to speech oi complex meaningful sounds oi noise and 
that visible evidence of lesponse to pui e-tones is in some m 
stances delayed We concui with these statements Some 
childien lespond to pure-tones at a much eaihei age than 
others This does not mean that the oigan of Coiti or tie 
cential pathways aie not stimulated by a pui e-tone, o 
meiely that lecogmzable conscious evidence of response is 
delayed in development 


It IS an accepted fact that some individuals will 
infantile patterns psychologically in ceitain aieas of mi 
behavior when subjected to induced stress Since the ' 
of healing to some extent lepresents a psychological ' 

it also IS possible that some individuals aie so 
conditioned as to legiess in the auditory area undei 
situations of psychological stress A greater loss m 
tones in these cases would moie logically be a iegression 
a suppiession 

These five children appeared to be in need of training an^ 
encouiagement in order to learn to respond to faint tones 
speech They did not reveal evidence of willful 
but rather tended to be entirely cooperative and s lai 
forward in the test situation Further indication of ^ 
ability to listen and the advisability of training these 
to faint tones is illustrated by close examination of one ci 
audiograms (see Fig 2) 

With the exception of the 14-yeai-old male, four of th®^^ 
children appaientlj^ had made entirely satisfactory home 
school adjustments, the parents having no complain 
anxieties There were no gross emotional distuiban 
speech problems apparent on visits to our office 

The remaining four of the nine childien weie striking 
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iiffeient in test behavioi and histones from the five childien 
)ust discussed All foui of these lemaining childien appealed 
to be lYillfully malingeiing, and on consultation, iveie found 
to be the souice of consideiable anxiety to then paients 

One of the four, an 11 vear-old girl, had been in manv fostei homes 
'K’lth considerable psychological trauma in early life Hvpochondriacal 
behavior vras reported the mother The mothei v.'as entirel"^ receptive 
Lo psychiatric referral 'S^en the child returned nine months later for 
testing a normal audiogram uas obtained (see Fig 31 
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Fi& 2 Results of tests on one child shon ing: consistent increase in 
listening abiliti The numbers refer to order of test 


A hot, age 14 vras failing in school and a poor reader The mother 
^ii*^*^ an I Q test had been given and the child found to have normal 
Earli psi chological trauma 'll as present (this bov’s father 
na older brother dying one month apart when the patient himself was 
oue-half tears of age) The bov has had six months of 
psichiatnc treatment (see Fig 4) 

jears of age, had been given a bearing test at school tias 
1 mitted to see the audiometer and is as able to obserte that her hearing 
This proved so upsetting to her that she stated 
me trom school unknoivn to her parents for ten weeks dressing in the 
calling in for assignments Xo response to pure-tone or 
pwh at maximum let els in the left ear was secured on her first audio- 
einc examination m our office Spondees were repeated at 5 db in the 
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light eai, but theie weie no puietone lesponses in that eai until leiels 
of GO to 90 db 

Retuin visits levealed wide fluctuations in speech leception tliiesliolds 
as well as puietone tliiesliolds Poi the light eai, the ascending speech 
leception thieshold was 50 db, the descending tiiiesbold 20 db with later 
collect spondee lepetition at 2 db Puietone thieshold iespouses for 
the light eai, depending upon whethei ascending oi descending piesema 
tion ^vas used, vaiied ovei a 20 to 35 db lange A few left eai lesponses 
were secuied at SO to 100 db with no lesponse to spondees, but suipiise 
diiections weie followed at levels as low as 20 db in that eai 
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rig- 

child 


The Stengel tests and PGSR measurement weie the 

vealing neai noimal heaung in the left ear Following the ‘ 
child evidentlj leali^ed that the test had been beyond hei ™ (jn^ittcd 
that It had levealed better heailng than she dt Id 1® 

She then gate voluntaiv lesponses to puie tones m the Idt potb 

25 db Final disciiniination tests were noimal (96 98 pei oen i 
ears when speech was piesented at 25 db (see Fig 5) 

On conclusion of the voluntaij tests letealing noimal 
audiologist commented, "That was much bettei How do j, 

that’” The child answered, "I guess in\ nose was stuuen 
cleared ” 
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Following; tlie scRool test, tlie cliild had been tiansferred to an in¬ 
tegrated program for hard of hearing and deaf children She had a 
teacher accompam her to the classes ■with normal hearing children, the 
teacher writing down directions and explanations for her The teachers 
felt that her hearing fluctuated 

The child was seen in a ps\ chiatric clinic for evaluation and as found 
to be functioning at a bright le%el intellectuallv Noted were the 
following 

1 Poor social adjustment with peers 

2 Basic insecunti, tense and anxious 
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^ conduction thresholds for the same ear of one child obtained 

formal threshold obtained following' suggestion to the 
c iiiu that he had misunderstood directions or it as pretending 


3 Strained relationship with mother 
i Immature patterns of behavior 

persi'sted^^^*^^^' recommended if difficulties in social adjustment 

child a lotear-old male was reported to ha\e been failing 
hoe-,,, subjects and expelled from a public school and a private school 
. would not stud' Temper tantrums at school had occurred 

P subsequent referral to a ps'chiatrist for six months treatment 
0 - ^ successiie audiograms o'er a two month period indicated a 65 to 
puce-tone bilateral loss with speech reception thresholds of 10 to 
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Speech discnmmation test eirois and test behavioi weie markedlj 
diffeient fiom those noimallj expected with oiganicallvimpaued ears 

This child told the audiologist that he did not heai the sound (1) and 
pioceeded to repeat "fap” for flap, “fing” for fling When given the 
word, puff, he said, "I got the ’uff” (followed by a long pause) and then 
the question, “Did j'ou say puff’” When given the word, utie, he vas 
oveiheaid to whispei to himself “wiie, 11116 ’' before sajing into the 
microphone the woid, fire 

It was requested that he letuin foi folloii up studies, but he ivas not 
seen for two yeais An inter view with his father prior to the audiologic 



FiS 5 Range of variability in air conduction threslyilds indicates 
of one child obt lined on three suecessiv'e visits ,,1 v islt 

difference in ascending and descending thresholds on secona 


testing at this time lev^ealed his geneial psychological and bc'’ 

had impioved He was desciibed as being an entiren .(gne and 
happier at home with fewer tempei tantrums Normal t’!" pjg 6), 
speech audiometnc lesults were obtained without difficult! ( ^ 

however, on completion of the testing, the bo' stated, “I ^ can't 
see as well as I can hear eyes get weakei and weaker 

anj thing in here clearlv " 

It should be emphasized that clues to non-oiganicity occi^^ 
within the tests foi speech leception thieshold anc sp 
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disci imination as well as in the completed test scoies them- 
sehes The lesponse pattem of tluee childien in this gioiip 
Mas atjincal, that is, diffeiing fiom the lesponses of the 
noimal oi oiganically impaiied ear 

Half-Moid spondees weie fiequently given, such as “boy” 
foi coiuboy A giouping of eiiois might occiii, the child 


LEFT EAR 





• — ' • Air conduction 

^K Bone conduction 

® Initial audiogram (Xo 1) for same ear of one cliild coroparec 
^ith final lUdiogram (Xo 2) 


ahiajs giving the fust syllable of a spondee as “foot” foi 
football “earth” foi eai tJiquake 

When gi\en speech disciimmation tests, seieial childieii 
Meie obseived to substitute consistentlv woids that ilijunec 
Mith the test ivoid (ivithout relation to relative intelligibility) 
ong silences fiequentlv followed the audiologist’s woid pies 
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entation, the child latei lepeatmg the woid hesitantly and «itli 
a using inflection A giouping togethei of identical types of 
eiioi was observed, such as lepeating seven woids in a senes 
each with the final consonant omitted 


CONCLUSION 


Otologists and school physicians who make lecommendatioiis 
foi special classes should be awaie that non-oiganic heaiiiig 
problems can and do exist, and that the fust clue to this is 
the disciepancy between the puie-tone audiogiam and con¬ 
versational-speech ability 


A diagnosis on the basis of the puie-tone audiogiam alone is 
not sufficient, and speech audiometiy should be consideie 
absolutely essential in childien’s healing tests The speed 
leception thieshold in most instances can be lelied upon o 
come closei to the patient’s actual loss 


The impiession and final diagnosis of noimal heaiing > 
best made aftei complete otologic and audiologic evalua lo 
and psychologic oi psychiatiic evaluation Avhen indicate 

Full knowledge of the healing mechanism and testing tech 
nique, togethei with adequate equipment is necessaiy 

The audiologist should possess sufficient backgiound m 
testing of normal eais and patients with oiganic losses 
the 1 espouse pattern and test behavioi of the patient yi 
non-oiganic loss will stand out as maikedly diffeient 

On the basis of oui experience, we feel that the 
libeiate and willfull the non-oiganic loss appeals, tie 
closely sciutinized must be the entiie school and 
justment pictuie, and the moie likely it is that psycu^ 
lefeiial should be made 


The otologists may hesitate m some instances to 
willfully malingei mg child diiectly with the statement ^ 
heais noimally, face-saving may be of gieat impoitance 
paiticulai child Aftei testing, the suggestion to the c^ ^ 
that his healing is impioved and much bettei can ac 
necessaiy face-saving device Fiequently, simply telling 
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child in a mattei'-of-fact ivay that the tests showed that he had 
nonnal hearing and that he must simply have misundei stood 
diiections or peihaps was pietending may be indicated The 
child may feel better having this out in the open and be some¬ 
what relle^ed of the necessitj- to continue the pietense This 
IS not meant to imply that the underhung basic leasons for 
this behavior aie in anv way alteied by such superficial 
tieatment In the conscious malmgeier, this of couise can 
be explored only thiough psychiatric evaluation 

With the child who is not willfully malingeiing and who 
exhibits no sjTnptomatologA' other than the appaient inability 
to listen in the test situation, it would appear desirable to stop 
all testing at school Testing should be performed as with 
the wiUfully malingenng child only to the extent necessaiy in 
the otologist’s office Comments, both at home and at school, 
with lefeience to the child’s heaiing aie piobably best dis¬ 
continued Further elaboiation or geneiahzation as to causal 
factors, significance of this behavior oi piognosis is not 
mthin the scope of this papei We can lecommend only con¬ 
tinued obseiwation and gatheiing of data by otheis 
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In oui opinion, bilateial tonsillectomy foi peiitonsillai 
abscess is the pioceduie of choice Incision and diainagefoi 
peiitonsillai abscess has been the standaid accepted tlieiapi 
liteially for centuries This proceduie consists of the evaciia 
tion of pus, pel haps daily leopening of the incision and, some 
weeks latei, tonsillectomy 


The patient, howevei, duimg the acute stage of the illness 
usually has maiked dysphagia, dioolmg, seveie pain, elevation 
of tempeiatuie and considerable dehydiation All of these 
symptoms, on the aveiage, may peisist foi two to five davs 
We all have had the expeiience of not obtaining pus in incising 
what we thought suiely was an abscess We also may hn''® 
lepeated this fiustiating expeiience daily foi a few consecn 
tive days Eventually, the abscess would luptuie spon¬ 
taneously, as it does in the majoiity of cases, oi extend Int- 
eially, posteiioily oi infeiioily Occasionally, tioublesomc 
bleeding would occui Foitunately, a fatality would laid' 
lesult although it is a piobability 


Histoiically, it is mteiesting to note the evolution of t '® 
suigical treatment of peiitonsillai abscess In the Fouiteen ' 
Centuiy, Guy de Chauliac,^ a Fiench suigeon, desciibcd tm 
pioceduie foi incision and diainage Essentially, this iss 
changed in no lespect up to the piesent time As time passe > 
vaiious piogiessive suigical modifications weie lecommen ec, 
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among them, incision and diainage with lemoval of a small 
piece of tonsil, the lemoval of only the uppei half of the 
involved tonsil, paitial dissection of the uppei pole with 
luxation and lemo^al of the entiie tonsil a few days latei 
when the seventy of the acute infection had subsided, pack¬ 
ing of the abscess-cavity foi a few days with lemoval of the 
offending tonsil, and finally, bilateial tonsillectomy In 
1859, Chassaignac= perfoimed the fust complete tonsillectomy 
foi peiitonsillai abscess and was the fust to descxibe an ab¬ 
scess foiming in the loose connective tissue between the tonsil 
and the supeiior constiictoi muscle 


The gieat volume of liteiatuie concerning this suigeiy 


emanated in Euiope in the lattei part of the Nineteenth 
Centurj- and in the eaily decades of the Twentieth Centuiy 
Oddly enough, theie aie only a few aitides on this subject 
in Ameiican liteiatuie, and none in the last quartei of a 
centuiy Di Haiiy Baum® of Denvei gave a veiy enthusi¬ 
astic and corapiehensive papei in 1926 befoie the Midwestem 
Section of the Ameiican Laijuigological, Rhmological and 
Otological Societj' in Omaha, Neb The interest in what 
might be teimed ladical surgeiy was laigely stimulated by 


nianj' case lepoits of fatalities in this disease which occuiied 
at this time Many septic infections, theiefoie, weie tieated 
by tonsillectomy, vnth lecoveiy, which lesiilted in many 
contiibutions to the liteiatuie of otolai juigologj' It should be 
emphasized that all of this pioneer voik was done befoie 
the intioduction of chemotheiapy and antibiotics 


Impiessed by these laige senes of cases without any com- 
P ications attiibutable to the suigeiy, we began this pio- 
ceduie in Januaiy, 1957 Since that tune, it has been used 
routinely in all cases of peiitonsillar abscess We wish to 
piesent oui expeiiences with 36 cases, being awaie that the 
numbei of cases is statistically small and that no definite 
tmal conclusion can be made at the piesent time, theiefoie, 
tins is considered a pieliminaiy lepoit It is difficult to ac¬ 
cumulate a laige number of cases Apparentlv, this acute 
condition is occuumg less frequently because of the im- 
PtoMng health of the general population and also through 
use of chemotheiapy and antibiotics 



BILATERAL TONSILLECTOMY FOR PERITONSILLAR 

ABSCESS ■' 

Benjamin M Volk, M D , 
and 

Edward C Brandow, Jr , M D , 

(By Invitation) 

Albany, New Yoik 


In oui opinion, bilateial tonsillectomy foi peiitonsillai 
abscess is the proceduie of choice Incision and diainagefoi 
peiitonsillai abscess has been the standaid accepted theiapi 
liteially foi centuries This piocedure consists of the evacua 
tion of pus, pel haps daily leopening of the incision and, some 
weeks latei, tonsillectomy 


The patient, however, duiing the acute stage of the illness 
usually has maiked dysphagia, diooling, seveie pain, elevation 
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tive days Eventually, the abscess would luptuie spon¬ 
taneously, as it does in the majoiity of cases, oi extend iat 
eially, posteiioily oi mfeiioily Occasionally, tioublesome 
bleeding would occui Foitunately, a fatality would laieh 
lesult although it is a piobability 


Histoiically, it is interesting to note the evolution of tm 
suigical treatment of peiitonsillai abscess In the Fouiteent 
Centuiy, Guy de Chauliac,’^ a Fiench suigeon, desciihed tic 
proceduie foi incision and diainage Essentially, this has 
changed in no lespeet up to the piesent time As time passed, 
vaiious piogiessive suigical modifications weie lecommeiide , 
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120 cases In oiu series, the same age gioup incidence vas 
80 pel cent 

Peiitonsillai abscess is not always located anteiioily at 
the supeiioi pole, theiefoie, the usual diagnostic ciiterion of 
a maikedly injected bulging uppei pole with deviation of the 
uvula IS not always leliable These signs may not be piesent 
If the abscess oi abscesses aie located elsewheie in the ton- 
sillai fossa, one must rely on histoiy and the piesence of 
tiismus Virtanen’s® senes of 379 cases shows only 51 pel 
cent had an uppei pole abscess and 0 9 per cent was multi- 
loculai In the Bateman-Kodicek senes of 120 cases, 50 pei 
cent was located at the uppei pole, 5 per cent was multi- 
loculai Viitanen also found 14 pei cent had bilateral abscess 
imohement Giahne also found bilateial involvement in 7 
pel cent In oiii senes, 62 per cent had an abscess in the 
uppei pole, 10 pel cent was multi-loculai oi multiple and 8 
pel cent or thiee cases weie bilateial, all masked on the un- 
involved side and found incidentally The lemainder was 
located in diffeient aieas in the fossa 

In this senes, the duiation of sjTiiptoms %aried from two 
to seven days Tn'entv-two patients stated that they had one 
01 moie attacks of tonsillitis, and foui otheis had had one oi 
luoie attacks of pentonsillar abscess, each having had one oi 
moie episodes of incision and drainage One patient had had 
a tonsillectomy performed seven yeais pieviously Two pa¬ 
tients had extension of the infection to the paia-laiwngeal 
legion with swelling of the epiglottis 

Preopeiatively, all of the patients had some elevation of 
tempeiature langing fi-om 99 4" F to 102° F , with two hav¬ 
ing 103° F and one 104° F Postoperatn ely, all patients, 
with thiee exceptions, had noimal tempeiatures witlun four 
to 24 hours These all subsided nithin 48 to 72 hours The 
niajoiiti- of patients operated upon at the Albany Hospital 
"as dischaiged within 24 to 48 houis, none lemaming for 
moie than 96 hours Bacteiiologically, only 17 cases weie re¬ 
ported as follows five—beta hemolj*tic streptococcus, ten— 
s reptococcus \niidans, and two—diplococcus pneumonia 

^0 fatalities oi complications weie lepoited eithei in 
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The suigeiy was peifoimed by membeis of the attending 
and the lesident staff in both the Veteians Administiation 
Hospital and Albany Hospital All of these cases weie ban 
died in similai fashion, each being given penicillin fom or 
moie houis befoie suigeiy Anothei antibiotic was used it 
theie was any question of penicillin sensitivity If necessaij, 
intiavenous fluids weie also administeied As indicated, 
routine pieopeiative medication was used 


Twenty-two of the 36 cases leceived local anesthesia, and 

14 weie done undei endotiacheal anesthesia The type of 
anesthesia used depended on the patient’s age and degiee o 
apprehension, local anesthesia being piefeiable In those 
patients leceivmg geneial anesthesia, it is impoitant tha a 
competent anesthesiologist be available and that the Rose posi 
tion be used so that in case of spontaneous luptme o 'o 
abscess the dependent head position will preclude the pos 
sibility of aspiiation 

The surgical technique was identical with that of 
mteival tonsillectomy and was no moie difficult 
scess actually separates a poition of the tonsil from i s 
Aftei incision, one usually finds the tonsil more tian 
dissected Local injection keeps bleeding at a 
is also used in conjunction with a geneial anesthetic l 

15 not an inhibiting factor foi the i emoval of the tonsi ^ 
moval of the opposite tonsil is uneventful We feel, 
that this IS also necessaiy because of the high 

of lecuiience of an abscess and because of finding unsusp 


asymptomatic pockets of pus 

the 

Many of these patients weie treated as 

suigery being fiequently peifoimed at night caic 

antibiotic theiapy was continued for five days 
was similar to that of a loutine pioceduie No pa i 
any associated medical condition that contiaindica 

Peritonsillar abscess is piimaiily a disease rjg per 

prime of life Giahne,-' reporting 725 cases, found 
cent w^eie in the ten to 40 yeai age group, joup of 

found approximately 85 per cent incidence m the g 
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the supenoi pole, theiefoie, the usual diagnostic ciitenon of 
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uvula IS not ahvavs leliable These signs may not be piesent 
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sillai fossa, one must rely on histoiy and the piesence of 
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cent was located at the uppei pole, 5 pei cent was multi- 
locular Viitanen also found 14 pei cent had bilateral abscess 
imolvement Giahne also found bilateial involvement in 7 
pel cent In our series, 62 per cent had an abscess in the 
uppei pole, 10 per cent was multi-loculai oi multiple and 8 
pei cent or thiee cases weie bilateial, all masked on the un- 
imolved side and found mcidentally The lemainder was 
located in diffeient aieas in the fossa 

In this senes, the duiation of sjmiptoms varied fiom two 
to seven days Twenty-two patients stated that they had one 
01 moie attacks of tonsillitis, and foui otheis had had one oi 
nioie attacks of pentonsillar abscess, each having had one oi 
moie episodes of incision and drainage One patient had had 
a tonsillectomy peifoimed seven yeais pienously Two pa¬ 
tients had extension of the infection to the paia-laiy-ngeal 
legion with swelling of the epiglottis 

Pieopeiatively, all of the patients had some elevation of 
tempeiatuie langing fiom 99 4° F to 102° F , with two hav¬ 
ing 103° F and one 104° F Postoperatively, all patients, 
with thiee exceptions, had normal tempeiatures witlun four 
to 24 houis These all subsided within 48 to 72 houis The 
majoiitj- of patients opeiated upon at the Albany Hospital 
was dischaiged within 24 to 48 houis, none lemaming for 
moie than 96 houis Bacteiiologically, only 17 cases were le- 
ported as follows five—^beta hemolj'tic stieptococcus, ten— 
stieptococcus \niidans, and two—diplococcus pneumonia 

^0 fatalities oi complications weie lepoited eithei in 
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Giahne’s 725 cases oi Bateman-Kodicek’s 120 cases These 
patients, postopeiatively, leacted similarly to those having an 
elective tonsillectomy, and no unusual bleeding occiiiied 
These senes aie being piesented because they aie lecent and 
occuiied in the post-antibiotic eia In oui senes, no piimarv 
01 secondaiy hemoirhage occuiied 

Not all of the cases came diiectly undei oui caie butveie 
fust managed conseivatively by otheis These cases help 
illustiate the advantage of the one-stage immediate tonsil 
lectomy Tivo cases had spontaneous luptuie with abate 
ment of symptoms, yet pus was found at the opeiation t e 
next day One case had incision the day befoie with no pus 
A laige pocket was found behind the infeiioi pole duimg 
tonsillectomy Anothei had incision and diainage with com 
plete subsidence of symptoms, yet seven days latei, pus 
found at the opeiation Without tonsillectomy, each of mse 
cases would have had lesidual pus left in the tin oat ei 
tainly, the thiee cases with pus behind the opposite an u 
suspected side weie much benefited 

Tonsillectomy foi peiitonsillai abscess confoims 
basic suigical piinciples of adequate incision and 
diamage The entiie medial wall is excised Simple ^ 

foi diainage is not compaiable Diainage is not ^ 

for lesidual pockets may be left behind, 
in moie abscess foimation oi possible extension to 
phaiyngeal oi the paialaiyngeal region Opeiative tiau ' 
injection in an aiea of cellulitis has not caused eithei 
systemic spiead of infection If a single cavity las 
successfully incised and diained, the patient may ei 
letuin in the optimum time foi inteival tonsillectomy, oi 
not letuin at all This lesults in the tonsil’s 
ceedinglv scaiied in the fossa, making dissection excee 
difficult As a lesult, excessive seal tissue may gf 

sillai tissue behind which in itself may cause a lecuiien 
infection oi an abscess 


COMMENT 

Immediate tonsillectomy as a one-stage pioceduie 


IS the 
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tieatment of choice in the management of peiitonsillai ab¬ 
scess This has many advantages ovei incision and diainage 
The only method of obtaining adequate and dependent diain¬ 
age IS bv lemo^al of the tonsil Incision alone may leave be¬ 
hind lesidual pockets of pus, paiticulaily if the abscess is 
multi-loculated Incision may fail to give pus as the abscess is 
not located behind the uppei pole in a significant numbei of 
cases Aftei incision, additional pioceduies foi further evacu¬ 
ation of pus may be necessaiy on the second and third days 
Enough patients have pus on the opposite side to wan ant 
doing a bilateial tonsillectomj' The abscess sepaiates the 
tonsil fiom its bed and after adequate incision, the tonsil is 
usually moie tlian half dissected out Bleeding is kept at a 
minimum by local injection Antibiotics piotect against fui- 
thei spiead of infection The complications fiom the opeia- 
tion aie no liighei than with inteival tonsillectomv These 
patients, postopeiatively, aie most giateful to be so immedi¬ 
ately leheved of then acute discomfoit Then postopeiative 
couise IS uneventful The convalescence of the one-stage 
opeiation is ceitainly much deci eased This pioceduie has 
been peifoimed in over 4,000 cases foi the most part in 
Euiope, and to a laige extent, befoie the days of antibiotics 
It has been found to be a safe and effective method 

CONCLUSION 

We have piesented oui expeiiences with 36 cases Small 
though it may be, it is hoped to stimulate inteiest in this 
counti’j, in what we feel is a \eiy lewaiding pioceduie 
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LYMPHOSARCOMA OF TONSIL 
Discussion and Report of Case with Recovery "'f 

Fordyce Johnson, M D , 
Pasadena, Calif 


Lymphosaicoma of the tonsil is a laie disease,' and when 
a case is seen by the suigeon, it does cause a sense of concein 
with foieboding of fatality, howevei, the piognosis is nioie 
favoiable than is geneially lealized, and with today’s theiapy 
the patient does have a neai 40 pei cent chance of lecoveiv 
Not to leave too losy a pictiue, theie aie basic facts that must 
be consideied 


Lymphosaicoma is a cancel of non-epithehal oiigin aiising 
in lymphatic tissue Lymphosaicoma may aiise in piactically 
any oigan or gland, and spiead to any aiea of the body 
IS notoiious for spaiing little, and haiming much It occuis 
in all ages, males slightly moie than females, and in all 

Just how laie is lymphosaicoma of the tonsil’ The mcr 
dence is well shown by a summaiy of cases as lepoited by the 
Tumoi Registiy at the Los Angeles Geneial Hospital “ Duiing 
the peiiod 1944-1958, 14 yeais, theie weie two cases of lyui' 
phosaicoma of the tonsil and one case of leticulum cell sai 
coma of the tonsil lepoited Duimg this same peiiod them 
weie 131 cases of caicinoma of the tonsil lepoited Dvnmg 
this 14-yeai-peiiod theie weie 26,731 neoplasms legisteied 
at the Los Angeles Geneial Hospital Registry The suigi^a 
load at that hospital foi this same peiiod, 1944-1958, ''as 
188,758 patients 


The annual patient load, both m and out patients, duim? 
this past 14 yeais has been 80,366 patients The total m 
foi the 14-yeai peiiod makes a giand total of 1,125,124 pa 


' •Read at tlie meeting- of tlie Western Section American LarM'Ro'off'c'*' 
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tients seen The late of incidence, using these statistics, 
would mean that one patient in 375,000 patients would de- 
lelop lymphosaicoma of the tonsil, and that about one case 
of IjTnphosai coma of the tonsil would appear foi each 62,000 
suigical cases opeiated upon foi all conditions 

The consideiation of clinical findings aids in an evaluation 
both as to tieatment and piognosis A classification as pie- 
sented by Diamond^ foi lymphosaicoma is as follows 

Class 1 Disease limited clinically to a single focus, with 
no constitutional symptoms, i e, fevei, weight loss, anemia, 
fatigue, etc 

Class 2 Disease limited legionally, such as homo-lateial 
ceivical adenopathy, ivith oi without constitutional symptoms 

Class 3 Geneiahzed disease with constitutional symptoms 
and signs 


Using this classification, the physician is in a bettei position 
to considei the foim of theiapy to be used, whethei suigeiv, 
A-iay, chemotheiapy, oi a combination of these tliiee 

The pathological classification of lymphosaicoma, by Hei- 
ut, designates the types as follows 


I Giant Folhculai Lymplwhlastama 

Theie is an inciease in the numbei and size of the Ijmiplioid 
0 icles The follicles aie composed of leticulum cells in the 
cen ei, IjTnphoblasts beyond these, and lymphocj-tes at the 
peiipieiy This is the least malignant of the hunphoblasto- 
mas \\ hen n teiminates in the death of a patient it may still 
op, initial foim, oi may be tiansfoimed into h*mpho- 

ppIi leukemia, Hodgkin’s disease oi leticulum 

shows the close i elation among the lym- 
diseases In the boideiline cases the 
laineK f diffeientiated foims is 

giant Vollw Diffeient names have been applied to 

Set r 1 including malignant brniph 

Phadenimr?if'^ Imphoblastorna, folhculai hm- 

P adenoma, folhculai lymphoma, and Biill-Symmei’s disease 
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diffusely 

eial] 7 Prl Ni lepiesent a local, legional oi gen 

maun In time these patients may show blood ami 

of Hi ^ ^ ^^^S'es of chi onic lymphatic leukemia The cells 

ivniTii? small and matin e, (lymphocytic 

osaicoma), oi laig-e (lymphoblastic lymphosai coma) 

S Hodgkin’s Disease 


inr»c4-^ isease is often divided into a saicomatous andgianii 
iho a ''^niiety The saicomatous foim is less common iiith 
identical with leticulum cell saicoma, and is 
nsi eie as a gianulomatous foim which has been bans 
posed into the moi e malignant type The gi anulomatous tvjie 
7 c nsual foim m Hodgkin’s disease Histologically, theie 
jtif noimal glandulai stiuctuie, with a diffuse 

1 lation of a vaiiety of cells including lymphocytes, plasma, 
monocytes, neutiophiles, and Steinbeig-Reed cells 

U Reticulum Cell Sai coma 

Heie the node is leplaced by leticulum cells, which niav 
a so e a local, legwnal, oi a geneialized disease In this 
gioup the piedominant cell type is gieatei than two to fom 
imes e size of the matuie lymphocyte This gioup includes 
s em ce lymphomas, lymphoblastomas, and lymphoblastic 
ymppoma It should also be stated that seiial sections of 
a node ox of nodes may manifest all stages oi types of Ivmpho- 
saicoma including the above manifestations 

The aveiage suivival" of patients with giant follicular 
Jymphoblastoma is 4 6 yeais, of lymphosai coma and Hodg- 
in s isease about two yeais, and of leticulum cell saiconia 
about SIX months 

■Hie development of lymphosai coma is insidious Theie is 
no discomfoit noted duiing the eailiest stages In the tonsil 
aiea obstiuction because of size may be the fust complaint 
n the late stages the findings aie those of a geneialized 
cancel with anemia, cachexia, weight loss and shortness of 
bieath, etc 
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The diagnosis is made bv examination and confiimed by 
biopsy The significant finding is the maiked enlaigenient 
of only one tonsil, ii'liich may be tin ee, four or five times the 
size of the aveiage tonsil In a lecent suivey' of 422 tonsils, 
the aieiage weight, all ages, was fiom 4 5 gianis to 8 5 gianis 
(Case 1 weighed 22 giams ) The involvement of the tonsil 
IS usuallv so extensive that lemoval of the tonsil seems in¬ 
dicated, and the moie expedient pioceduie A biopsy, oi 
lemoval of a small poition of the tonsil may not give the 
patient lelief fiom obsti notion symptoms A biopsy may 
not piesent an accuiate pathological pictiiie This is due to 
the natuie of the disease where diffeient stages oi t^ies of 
tile disease may be piesent in the laiger specimen ^ 

The tieatment of lymphosaicoma of the tonsil as compared 
to involvement in other pails of the body, is surgical ienio\al 
of the imolved tonsil as indicated above, however, this lepie- 
sents onlv the fust phase of tieatment, for the second, and 
most important phase, is radiation therapy. The tieatment 
of choice foi hTnphosaicoma is X-iay Surgery, except foi 
diagnosis, is not adrocated 

Patients in Class 1 should be treated aggressively by X-iav 
with potential cure in mind following the removal of the 
imolved tonsil" Ceitainlv it seems unwise to do a bilateral 
tonsillectomv just because you aie working in the throat To 
sar e the patient as much as possible and maintain his health. 
IS the surgeon’s fust concern duiing this pieliminaiy, critical 
stage 

Class 2 patients need much more intensive X-iay therapy 
rMth the Roentgen dosage increased, and given in multiple 
portals to cover the involved aiea The desiied dosage to be 
designated by the ladiologist 

Class o patients fall into the palliation therapy group The 
Osage used is mainlv to lessen the size of the tumoi mass, 
3n decrease symptoms In this gioup chemotherapy mav 
also be used While chemotherapy has been used rrnth tem- 
poian lelief, this form of theiapy should not be relied upon 
as cuiatire 
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Chemicals used include Nitiogen Mustaid (HN2) This is 
of help m Classes 2 and 3 where i emissions occui of weeks to 
months HN2 is given intravenously in a single 0 4 mgni 
pel Kg dose, oi divided doses in a peiiod of seveial days 
Should this be consideied in tieatment, Diamond® has pie 
sen ted an excellent leport on its use 

Tiiethylene Melamine (TEM) is a compound with Nitiogen- 
Mustaid-like action It is given oially It has the ability of 
acting like ladiation theiapy in conti oiling lymphosaiconia 
but without the same lasting effects of X-iay It has adveise 
leactions which should be watched for These leactions m 
elude a depression of the white blood cells and platelets, ant 
the piesence of hypeiuiicemia 


CASE REPORT 

MA, white female, six yeais of age, was first seen ^Onc 

with a histoiy of having a husky voice of three weeks rtefinitc 

week pi 101 to being seen, theie was difficulty in swallowing ano * 
mouth breathing which had not been piesent befoie The pane did not 
complain of pain, had no fevei, and except for hei muffled voice, 
appeal in discomfoit ^ 

The past histoiy of the patient was essentially negative, no hlstoO 
soie till oats, no eai tiouble, no alleigy history 

Examination showed a well developed white female tonsil 

TM grey and glistening, nose, normal in appealance, , „^]n(o 

piesented a veiy large mass appioximately 2x4 cm „ gntoodi 

light pyiifoim sinus The mass was not ulcerated, and na ‘ g]|j.pnic 
1 ed sui face, the left tonsil was moderatelv enlai ged, a m 
inflammation present, pharynx showed no acute infection, j ,[gfness 
the palate, cervical adenopathy, light 2 plus, left, 1 plus, n 
in the tissue of the neck Spleen not palpable 

The patient was admitted to the hospital the same bIoo<' 

fust seen X-iays of the chest were oidered and also a coni 
count The Xiay leport follows 5 

PA and left lateral vie-\\s weie taken The visible bony **costo 

intact The diaphiagm is smooth and at noimal mal 

phienic sulci The lieait is oblique in type and well ,^^0 wiflii'’ 

as to size and configuiation The gieat vessels and tracne. * 
noimal limits There is a fullness in both hilai legions ^ 
lulus, theie is a suggestive shadow of a 1 cm lymph ° indeed ■'U'li 

pulmonaij segment In the left lulus, the lulus is , „,pa Ti'® 

slightlv lumpv suggesting possibility of Ijmph nodes in tin 
remaindei of the lung fields are cssentiallj clear The later, 
no additional mfoimation adenop- 

Roentgen Conclusion Quite suggestive for earlv hilai 
athv This would bring up the possibility of a Ivmphoma 
negative heart and lungs 

The C B C Hemoglobin 13 0 gms , W B C 9,900, Neutrop i e 
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(Segmented 31 Yc), Eosinophiles SYc, L^^npllocvtes 52Tc, AIonoc^tes 
S'T: 

L'rine specific gran tv 1021 pH 5 0, pus cells 5 6 

The patient Mas taken to surgerv the follovring morning, and a right 
tonsillectom\ was done with the patient in the Rose position The left 
tonsil was left intact The mass removed dissected freelv at the upper 
pole, but was more adherent at its base The mass extended into the 
right piriform sinus and encroached upon the right wall of the epiglottis 
It hen the tumor vas removed the fossa presented a clean base One tie 
was placed in the right tonsil fossa The pathologv report follows 

The specimen consists of 22 gms of tonsil tissue measuring 4x3 5x2 5 
cm in its greatest dimensions The cut surface shows a homogeneous 
pink tan fleshi tissue lacking anv gross follicular pattern There are 
no cr\pts m the center of the specimen 

Microscopic There is almost total disorganization of normal archi¬ 
tecture The bulk of the specimen consists of a monotonous growth of 
large limphocvtes without evidence of significant reticulum or fibrous 
connective tissue prolifei ation 

Diagnosis L%mphosarcoma right tonsil 

The patient uas discharged to her home October 23 and was seen on 
the tenth postoperative dav, October 30, at which time the throat was 
healing meek She reported to the Roentgenologist for X-rai therapt 
Not ember 1, 1956 She received a total of 3000 Roentgens from November 
1 to November 29, 1956 The patient continued to impro\e and upon sub 
sequent visits the cermcal adenoph% disappeared She is now in good 
health, and at the last examination November 16, 1959, presented no 
eiidence of disease 

In checking the hospital recoids, a second case of IxTnpho- 
saicoma of the left tonsil in a six-year-old male was found 
This IS the second case located in a ten-yeai peiiod in a suigi- 
cal case load of 78,662 patients The case history follows 

CASE REPORT No 2 

Mhite male age six \ears vas first seen June 10, 1955, with a 
histon of sore throat of approximatelv tvo months’ duration, d'sphagia 
tvo plus Meeks and d^sphonla the past ten dais In the ten dais prior 
to being seen there nas noted enlargement of the glands in the left 
cenical area The patient nas admitted to the hospital June 14, 1955 

T examination at the time of admission presented a well de- 

eloped male child with disphonia but no respiraton distress Ears, 
canals clean TM grei and glistening nose normal in appearance, 
roat right tonsil small in size left tonsil marked hi'pertrophv ap- 
proxiniateli 3 5x2 cm u ith erosion of its medial surface Neck marked 
enopatlii of left ceriical glands adjacent to the sternomastoid muscle 
neart and lungs normal, spleen not enlarged 

patiem was taken to surgeri June 15 1955 and a left tonsillectomi 
ma tonsil shelled out of its capsule with no great difficulti 

° 'P ‘1'® fossa The right tonsil and 

tne adenoids Mere not remoied 

"Pfis specimen consists of an irregular mass of tonsil 
-sue measuring 4 cm in its gieatest dimensions and MeigUing 13 gms 
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Microscopic Shows almost complete oblitei ation of the follicular rat 
tei n Mitotic figm es ai e quite common The bulk of the tunioi consists 
of laige liypochi omatic cells of the lymphocytic senes 

Diagiiosis Lymphosai coma of left tonsil 

The patient was dischaiged the following day, and was checked post 
opeiatively on June 25 In the meantime, theiapy was i equested tliroiigti 
the City of Hope, and the patient was admitted to this hospital on June 
27, 1955, as an out patient He received a total of 4275 Roentgens during 
the next 30 days The patient giadually became woise, and was 
to the City of Hope Hospital on August 15, 1955, with an delation 
temperatuie, and spelling of the left side of the neck He became pv 
giessively woise until Septembei 1, 1955, iihen a tracheotomi ^ 

because of inci eased dyspnea The patient expiied on September 
An autopsy was refused by the paients 


SUMMARY 

A leview of the clinical classification, also pathological, 
findings, and tieatment of lymphosai coma is piesented 

The tieatment of choice is ladiation theiapy, peifeiabh 
given eaily and in adequate dosage 

A case piesentation of a six-yeai-old female with lecoveiv, 
and a six-yeai-old male who did not lecovei is given 
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PSYCHOGENIC PROBLEMS '■ 


C Stewart Nash, ]M D , 
Rochestei, N Y 


The motto of the Univeisity of Salamanca leads What 
natuie hath denied this Univeisity cannot yiovid-e 

^^'hat a tiavesty on the piactice of medicine' St Luke, a 
fellow phvsician, would have said he of good comfoit, thy 
faith “hath made thee nhoJe” (St Luke 8-^8 ) 

Fai be it fiom me to belittle the values of modem suigeiy 
and wondei diugs, but I admonish you to legaid with lespect 
the clinical and psychogenic impoitance of modem Em- 
piiicism 

Empiiicism—oi “Empiiics” as it was called—^began in 
the Second Centuij- B C as one of the post Hippociatic 
Schools of Medicine In its seaich foi a line of tieatment 
to benefit a paiticulai set of sjuiiptoms, this school employed 
Vi hat it called The Ti ipod of Empn ics the legs of which weie 

a One’s own obseivations, 

h Learning obtained fiom contempoiaiies oi piedecessois 
and 


c Analogj'—that is, in case of new diseases, the foiming of 
conclusions fiom a study of known maladies which lesembled 
those undei consideiation 

So fai as I have been able to asceitain this tiipod soon 
came to include any and all methods of healing (medical, 
spiiitual, ad infinitum), oithodox and 


With the ad\ent and gioirth of this School 
le old Cock-of-the-ioost game began The 


of Empiiics, 
Cock and his 


PhmoIog?cal\'nS'oto!osicll'^«oc^?n A™®''''®" Larx ngological 

Editor-<Notp T-h,,, Orleans I-a Jan lx lOGO 

accepted for pubUciUon^Jan''2*2 Larxngoscope Office and 
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loyal suppoiteis weie orthodox piactitioneis, those with 
ideas unacceptable to the gioup were “quacks” This Cock- 
of-the-ioost situation has come down thiough the ages and 
continues unabated, lepeatedly, howevei, theie have been 
changes of actois and scenes 

Let us meet the situation head on ’ The cues of “Quackeiv” 
and “Charlataniy” come fiom doctois—larely fiom patients— 
Why’ 

1 In time the doctoi should know whethei a given piepaia 
tion or proceduie is valuable or value-less 

2 In time the doctoi should know whethei a given piepaia 
tion or proceduie is haimful or haimless 

Unfortunately, a doctoi may come up with the w'long 
answeis to both these propositions and thereby fail to lecog- 
nize a medical piize woith stiiving foi 

It IS within this uncertain Cock-of-the-ioost medical en 
viionment that some of our psychogenic pioblems aiise 

Otheis—as we shall see—aie of a moie peisonal natuie 

First, we shall observe some of the environmental shifts 
in medicine, all of which have had and aie continuing to haic 
psychogenic lepeicussions in both patients and doctoi 

a Peisonally I have lead dozens of testimonials conceining 
the benefits from two of the most lemaikable pain leheving 
remedies this countiy has evei known Of couise, tiei 
contained whisky and opium, but no one became an alcoio ic 
01 a diug addict, he simply kept on taking such an easi> 
piocuiable patent medicine and lived happily evei a ci 
Peter B Kyne’s book “The Clarion” took caie of 
mediate situation, but the psychogenic pioblem cieate ' 
uni emitting pain and distiess remained Replacing 
and opium combinations, we now have baibituiates an( 
tianquilizeis, but to what avail’ 

h As a teen-agei I was acquainted with itineiant Medicine 
Shows I have known of patients having teeth pulled P'''"’ 
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lesslj’” in public and with the peicussion of a bass diuni as 
the only anesthesia 

Within the last six to seven months the Rittei Company, 
Inc, of Rochestei, New Yoik, leceived an oidei foi 1,000 
newly blue-piinted Sono-Anesthesia units to leheve pain 
and to be used foi othei symptoms in and about the eais and 
head Doctoi Hallowell Davis, Diiectoi of Reseaich at 
Cential Institute foi the Deaf in St Louis, infoims me that 
both the appaiatus and its usage aie safe and effectual 
means of tieatment 

Thiee months ago an English otologist lequested a place 
on the annual piogiam of the Tnological Society to lead a 
papei on “Supia-Sonic Sound” as a surgical pioceduie in the 
management of Menieie’s disease 

c As a young auial suigeon I pooh-poohed “Sound Stimula¬ 
tion” and “Otitic Vibiation” an effective oi ineffective psycho- 
biological agents in the handling of disoideis of the eai 
Today, I am constiained to give thought to “Medical Acous¬ 
tics” and “Stapes Mobilization” as the legitimate piogenv of 
these psychogenetic giandpaients 

d Also ivithin the last year one of oui omi “Tnological” 
membeis has populaiized the use of vinegar and honey and— 
othei home lemedies in a book called “Folk Medicine” that 
has been on the best-sellei list of the Neto Yoik Times foi 
about eight months and to date has had sales in excess of 
245,000 copies 

So fai we have bi ought foiwaid foi illustiation foui en- 
, viionmental shifts in medicine that somewheie in then eluci¬ 
dation have contained leal or suspected elements of psycho- 
genesis 

May ne letuin to oui simile’ The doctois aie the Cocks-of- 
the-ioost, it IS they who attempt to adjudge which factois in 
modem empmcism aie based on psychogenetic phenomenon 
and which aie founded on organic lesponse—^but doctois can 
e wiong This, the patients know, and theiein lies an occult 
and taboo ps^ chogenetic situation 
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a]Jv lemove oui selves fiom these envuonment- 

ones?^ ^ problems to moie mtimate and peisonal 


personal psychogenetic stock-in-trade 

A Salesmanship 

B The Doctoi-Patient Relationship 
C" Wisdom 
B Woids 
A Salesmanship 

Nevei have I expeiienced an empmc —ancient oi modem, 
false 01 tiue—defaulting on salesmanship 

Foz yeais I listened agog and with vaudeville-hke attention 
° ® P^^^ohments of Di Bimldey—and what a powei he 

was 850,000 a week, I am told, it cost to opeiate his bioad- 
casting station, fust in Medfoid, Kansas, and latei m Del 
Q acioss the line People loved his bland of medicine 

State almost elected him Goveinoi of the “Sun Flonei 

Of lessei lights theie was Di Locke, the Canadian plnsi- 
wf”’ e ^ ^ever chaiged moie than $1 00 a tieatment and 
locking chan in an oichaid saw seveiai 
nundied patients a day 

*^*^^®^®fand me, I do not lecommend showmanship 
ana ^ Practice of medicine, but I do say that medicine is not 

chemistiy^^^ human engmeeiing and 

B The Doctoi-Patient Relationship 

appieciated by some doctoxs—though it is pel* 
ceive y then patients—is the powei foi good oi iH that 
les in the mteiplay of doctox-patient peisonahties 

You aie familiai ivith this phase of the subject 
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C Wisdom 


Paiacelsus once said ‘The gieatest and highest of all 
qualifications ivhich a physician should possess is uisdom — 
and liithout this qualification all his learning will amount to 
little oi nothing We cannot find uisdom in boohs, noi in any 
exteimal thing We can find it only uithin ouiselves" 

D TT^o? ds 

Of all the technical aids ■which mciease the doctoi’s powei 
of obseivation, none comes even close in value to the skillful 
use of woids—^the ivoids of the doctoi and the ■vi'oids of the 
patient Thioughout all of medicine, use of -vi-oids is still the 
mam diagnostic technique—and -while in theiapy many me¬ 
chanical and chemical aids aie tiuly miraculous in then 
effecti\ eness, woids continue to play a tiemendous lole 

The aim in talking with a patient is to find out not only 
about his immediate sj-mptoms but about him—^his stiength 
and weaknesses, his expeiiences thioughout life and his le- 
action to them 

In medical school a student spends houis in learning to 
dissect, to palpate, to peicuss, etc—all essential tlungs—but 
he is piesumed to know how to talk This is not necessaiilv 
tiue 


Success in talking with a patient will ceitainly be enhanced 
if the doctoi acts like a cheerful human being, sinceiely in- 
teiested in the doings of another human being 


Quizzing, giilhng, and the thud degiee have no place at all 
in talking with a patient Eemember the patient cannot talk 
lie the doctoi is talking—so often the less said the bettei 
istemng is made easiei if the doctor leahzes that theie is 
make a diagnosis out of eveiy bit of infoimation 
and does not feel compelled to gi\e piematuie advice 

dealing with all patients, particulaily 
c ifficult 01 angiw patient Help him to -talk about his 
angr\ feelings Angei often is a defense against anxiety— 
anxietj fiom any cause Sometimes the patient makes the 
oc or angrv, sometimes the doctoi makes the patient angry 
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In any case, ideas that float aiound unspoken aie tie- 
mendously thieatening because they have no boundaiies, 
no limits Once they aie put into woids they aie to a gieal 
extent fixed within the limits of those woids 

If they can be examined as an object, an object that both 
the doctor and the patient can see, then the thieat is laigej 
lost 

Di Biian Bird, Associate Professoi of Psychiatiy at 
Western Reseive Univeisity, who is lesponsible foi nios o 
these ideas on “words” has said that a common ten enc) 
among many doctois is to talk too much to patien s a o 
themselves and their families 

Matching symptoms with a patient may be fun but it 
haidly sporting, and one nevei knows wheie it will en 
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TEMPLE UNIVERSITY SCHOOL OF MEDICINE 
AND HOSPITAL 

A couise in stapes and tympanoplastic 
given at Temple Univeisity Medical Centei De- 

wiite David Myeis, MD, Piofessoi and Head 
paitment of Otoihinology, Philadelphia, Pa 



PAN-PACIFIC SURGICAI^ ASSOCIATION 
Eighth Congress 

Honolulu, Hawaii, September 27-October 5, 1960 

The Eighth Congiess of the Pan-Pacific Surgical Associa¬ 
tion will be held in Honolulu, Hawaii, September 27 thi ough 
Octobei 5 in 1960 

All members of the profession are eligible to register and 
are uiged to make arrangements as soon as possible if they 
wish to be assuied of adequate facilities because of limited 
space 

An outstanding scientific piogiam by leading surgeons 
piomises to be of inteiest to all doctois Ten surgical specialty 
sections are to be held simultaneously 

Further information and biochures may be obtained by 
wilting to Dr F J Pinkerton, Diiectoi General of the Pan- 
Pacific Suigical Association, Suite 280, Alexander Young 
Building, Honolulu 13, Hawaii 


COLBY COLLEGE EIGHTH CONSECUTIVE INSTITUTE 
ON OCCUPATIONAL HEARING LOSS 

Colby College, in Waterville, ilaine, announces its Eighth 
Consecutive Institute on Occupational Healing Loss, August 
8-13 The course is designed to train physicians, plant nurses, 
plant engineers and others in initiating and conducting heal¬ 
ing consei\ation piogiams in noisy industries The course is 
comprehensive and includes all phases of the pioblem The 
fee of S200 includes tuition, board and room Requests for 
fuithei information should be made to William A Macomber 
Colby College, Waterville, Maine Dr Fredenck T Hill and 
Dr Joseph Sataloff aie directors of the piograin 
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(Secretaries of the various societies are''requested to keep this 
information up to date) 
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OTOLARYNGOLOGY 


President 
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Palmer House, Chicago, Ill, Octobei 9 14, 1960 


AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

^ ^ Longacie, 1503 Carew Tower, Cincinnati, 0 
President-Elect Dr D C Samuel Piuzansky, DDS, S 40 So Wood St, 
Chicago, Ill , 

Secretary-Treasurer Dr Spriestersbach," Ph D, Depaitment ot Olo 
Meetin^°^°^^’ Hospital, Iowa City, la 


AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople, 1100 E Genesee Dr, Syracuse 10, N 1 
becretary Dr Dean M Lierle, University Hospital, Iowa City, la 
Meeting Palmer House, Chicago, Ill, October. 1960 


AMERICAN BRONCHO ESOPHAGOLOGICAL 




Piesident 

Yice President Dr Daniel C Baker, Jr, 903 Park Ave , Nev York, N ^ 
becretary Dr P Johnson Putney, 1712 Locust St, Philadelphia 3, '^ 

treasurer Dr Charles M Norris, 3401 Broad St, Philadelphia, Pa 
Meeting Lake Placid Club, Essex Co. N Y, May 20, 1961 

AMERICAN LARYNGOLOGICAL ASSOCIATION 


Ri 


S' Edwin N Broyles, Baltimore, Md 
S'" G Richards, Wellesley Hills, Mass 

P^iirnv w # E LeJeiine, New Orleans, La 

EdUor, Historian, and Libiaiian Di Fiancis W Davison, Dan'iHa- 
Meeting Lake Placid Club, Essex Co , N Y. Maj 21 22, 1901 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGlCAL 

SOCIETY, INC 

Piesident Dr Fletcher D Woodwaid, 400 Locust Ave CliarloftesvlUf' 
va 

Piesident Elect Dr John R Lmdsav, Chicago, Ill „ , I, 

Secretary Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester - 
N Y 

Treasurer Dr K M Day, 121 University PI, Pittsburgh, Pa 
Annual Meeting Lake Placid Club, Essex Co, N 1 . May 23 24 -a, 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Paul H Holinger, Chicago, Ill 
Vice Chairman Dr Lawrence R Boies, Minneapolis, Minn 
Secrefar\ Dr Valter E Heck, San Francisco, Calif 
Representatu e to Scientific Exhibit Dr Valter H Malonev, Cle^ eland, 
Ohio 

Section Delegate' Dr Gordon F Harkness, Da^enport, la 
Alternate Delegate Dr Dean M Lierle, Iowa Clt^, la 
'\Ieetjng 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Di Henr^ L Villiams, Rochester, Minn 
Vice-President Dr Lawrence R Boies 

Secretarv Treasurer Dr James A Mooie, New York CiU, N Y' 
Annual Jleeting Lake Placid Club, Essex Co , N T , Ma\ 26 27, 1961 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New Y'ork, N Y' 

' President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts¬ 
burgh, Pa 

Secretarj" Dr Louis Joel Feit, 66 Park A%e, New Y’ork 16, N Y’ 
treasurer Dr Arnold L Caron, 36 Pleasant St, Vorcester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

^ Lormg, 25 E Vashmgton St, Chicago, Ill 
Ore ^ Robert M Hansen, 1735 N Vheeler Ave , Portland 17, 

Session Illinois Masonic Hospital Chicago, Ill, Octobei 

-Innual Meeting October S, 1960, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 
Conlev, New York, N Y 

Trets^u‘i-l^r‘^“A 

SeSrv nr r Putnev, Philadelphia, Pa 

Anno^fwoo^^ ^ Sisson, S^racuse, N Y 

- eeting Palmer House, Chicago. Ill October 1, 1960 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

Vicfpreiidem" « Sanders. Memphis, Tenn 
Treasurer "n Dickinson, Pittsburgh, Pa 

SecfItaA n ^ Brookljn N Y 

Sng^ Palmer"§onleV?’°°“ ^ S3rd St, New York 2S, N Y 
4.nnual House, Chicago, Ill October 13, 1960 

1114 1961 ^ Roose\eU Hotel. New Orleans, La Februam 



862 


DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


:aiv1£ricAn society of ophthalmologic and 

.OTOLARYNGOLOGIC ALLERGY 

President X>r Walter E Onten, Peoria, Ill 
President-Elect pr Leland H Prewitt, Ottumwa, la 
Vice President Dr'D'A Skmd'er, Newark, 0 
Secretary-Treasurer -Dr Parnell DeStio, 121 S HigWand A\e , riiis- 
iiur^h 6, Pa 

Annual Meeting Palmer House, Chicago, Ill, Octobei 8, 1960 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER- 

CAMPINAS 


President Dr Alberto Gallo 

First Secretary Dr Alfredo Mai tinelli 

Second Secretary Dr Guedes de Melo Neto 

Librarian-Treasurer Dr L de Souza Queiroz Dr 

Editors for the Archives of the Society Dr Antonio de Alio . 
Gabriel Porto, and Dr Roberto Franco do Amaral 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidents Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice Presidents' De. Hdctor Cruz, 3a Avenida Sur no „ 
Second ViceTresidente Dr Josd Luis Escamilla, 5a can 
No 48 . 9 p 

Secretario Tesorero Dr Horace Polanco, 13 Calle Poniente 

ASOCIACION DE OTO RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice Presidente Dr Luis Sune Medan 

Secretario Dr Jorge Perello, 319 Piovenza, Barcelona 

Vice-Secretario Dr A Pinart 

Vocal Dr J M Ferrando 

BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No Calvert St, Baltimore, 
Secretary Treasurer Dr Theodore A Schwartz 

BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr Ic Segre 
Vice Presidente Dr A P Belou 
Secretario Dr S A Aranz 
Pro Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGit ^ ^ 

President Dr Gordon H Francis, 925 W Georgia St, 

Secretary Dr Donald M MacRae, 324 Spring Garden noau. 

Nova Scotia 
Meeting 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G E Hartenboiver, 203 N Main St, Bloomington, Ill 
President Elect Dr Edgar T Blair, Springfield, Ill 
Vice President Dr G LeRov Porter, Urbana, Ill 
Delegate at Large Dr S G Baldwin Dannlle, Ill 
becretarv-Treasurer Dr C L Pannabecker, Peona, Ill 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George tVoodruff Woodruff Clmic, Joliet, Ill 
Vice-President Dr Linden Wallner, 122 So Micbigan, Clncago, Ill 
Secretary-Treasurer Dr Robert Lewv, 25 East Washington St, Chicago 
2 Ill 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
Vice-President Dr Agustin Estartus 
Secretary Dr Marcos Chaimovich S 

Treasurer Dr Benjamin Kapkan K 

Director Dr Alberto Basterrica A 

COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denier, Colo 
t ice-President Dr James Risg Grand Junction, Colo 
Secretary Dr Will P Pirkey, Denier, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Arthur 

Secretan Dr M L Battles 

Meetmgs First Monday of October through May, Uniyersity Club, 
Columbus, O 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edward A Newell 
\ice-President Dr Thomas M McCroiw 

Secreten-Treasurer Dr James L Baldwin, 1627 Medical Arts Bldg, 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 


Secretary of the Interior 
Secretary of the Exterior 
Secretary Treasury Prof Dr 
Pro Secretary of the Interior 
^Secretary of the Exterior 
Pro Secretary of the Treasury 

first CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

Victor M Noubleau, San Sail ador 

''dor n Silya Calle Arce No S4, San Saha 

aor i,i Salrador Central America 


Prof Dr Atilio Viale del Carril 
Dr Aldo G Remonno 
Antomo Carrascosa 
Prof Dr Carlos P Mercandino 
Prof Dr James A del Sel 
Dr Jorge Zubizarreta 
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FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Di G Dekle Taylor, Jacksonville, Fla 
President Elect Dr Kenneth S Whitmer, Miami, Fla 
First Vice-President Dr William H Anderson, Jr, Ocala, Fla 
Second Vice President Dr Marion W Hester, Lakeland, Fla 
Secretary Treasurer Dr Joseph W Taylor, Jr, 1 Davis Bhd, Tampa 6, 
Fla 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Daiio 

Secretary 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice President Dr William Skokan 
Secretary-Treasurer Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice President Dr Joseph Freeman 

Secretary Treasurer Dr H Carlton How ard . cpcond 

Meeting Quarterly in March, May, October and Decem^ber o" , vja 
Thursday of the month, 6 30 P M, at the McAllister Hotel, Jima • 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 


President Dr Jo Ono, Tokyo, Japan 
Secretary Dr Chevalier L Jackson, 3401 N 
Pa, U S A 
Meeting 


Broad St. Philadelphia tO, 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 


President Dr Clarence H Steele 
President Elect Dr Dick H Underw ood 
Secretary Dr James T Robison, 4620 J 
City, Mo 

Meeting Third Thursday of November, January, 


C Nichols PaikwaJ. 

February and Apn' 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Ma\ E Pohlman 
Secretary-Treasurer Dr Wendell C 
Chairman of Ophthalmology Section 
Secretary of Ophthalmology Section 
Chairman of Otolaryngology Section 
Secretary of Otolaryngology Section 
Place Los Angeles County Medical 
Blvd , Los Angeles, Calif ember to 

Time 6 30 P M last Monday of each month from Septem ^lonth 
inclusne—Otolaryngology Section 
from September to June, Inclusive- 


Irvine , 

Dr Carroll A 
Dr Philip D Shanedling 
Dr Robert W 

Dr Francis O’N ^\o^%v,ishlrc 
Association Bldg, 192» 


mth from . 1 ,: 

6 30, first Thursday of ea 
-Ophthalmology Section 
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LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Arthui Y Ha^s 

Secretarj Dr Edlev H Jones, 1301 Washington St Vicksburg, :Miss 
Meeting Edgetiater Gulf Hotel, Edgetvater Park, Miss Ma^ 1213, 1961 

MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairman in alphabetical order monthlj' 
Secretary Treasurer Dr Roland H Mvers, 1720 Exchange Bldg, Mem¬ 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis Tenn 

Meeting Second Tuesday in each month at S 00 P M at Memphis Eve, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F 

Vice President Dr M Gonzales tJlloa, Mexico, D F 

Secretary Dr Juan De Dios Peza, Mexico, D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Petrarca 332-1, Mexico 5, D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristov Prmceton, Mo 

Secretary Treasurer Dr Harold Siyanberg Quincv, HI 

Assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, Ill 

NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging) 

President Dr H Kavis, Sonsbeekweg 6 Arnhem 

Secretary Dr W H Struhen, J J Viottastraat 1, Amsterdam 

Treasurer Mrs F Velleman Pinto, Jac Ohrechtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic Kinston, K C 
lice President Dr George E Bradord, Winston Salem, X C 
bewemiy Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 7, 

Meeting 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

^^Sire^^ ^ Thompson 16 Ramshill Road Scarborough York- 

' ^ ^ Ottv, Frizlei Old Hall Frizinghall Road 

Bradford k orkshire 

"^lo^rU^re^^ 'treasurer Mr R Thomas 27 High Petergate York 
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OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Pi esident Dr David D DeWeese, 1216 S W Yamhill St, Portland s, 

Ore 

Secretary-Tieasurer Dr Paul B Myers, 223 Medical Dental Bldg, 
Portland 5, Ore 

Mating Fourth Tuesday of each month from September through Ma), 
Henry Thiele Restaurant, 23rd and W Burnside, Portland, Ore 


OTOSCLEROSIS STUDY GROUP 

President Dr E H Campbell, 133 So 36th St, Philadelphia 4, Pa 
Secretary-Treasui er Dr Raymond Joidan, 121 University Place, Pitts 
burgh, Pa 

Meeting Palmer House, Chicago, Ill, October, 1960 


PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Di John F Tolan, 1118 - 9th Ave, Seattle 5, Wash 
Secretary Tieasurer Di Homer E Smith, 686 Twelfth Ave, Salt Lake 
City, Utah 
Meeting 


PAN AMERICAN ASSOCIATION OF OTO RHINO LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Di Paul Holinger, 700 No Michigan Blvd, Chicago, 111 
Executive Secietary Dr Chevalier L Jackson, 3401 No Broad in. 
Philadelphia 40, Pa, U S A 

Meeting Seventh Pan American Congiess of Oto Rhino Larjngolog) a 
Broncho Esophagology 
Time and Place 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr John J O’Keefe 
Vice President Dr Joseph P Atkins 

Secretary Dr William A Lell „ 

Executive Committee Dr Harry P Schenck, Di Benjamin H 
Dr William A Lell, Dr William J Hitschler, and Dr Cheialier 
Jackson 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Cesar F Villafuerte 
Vice President Dr Napoleon C Ejercito 
Secietary-Treasuier Dr Eusebio E Llamas 
Directors Dr Antonio L Ro\as and Dr Armando T Chlong 


PITTSBURGH OTOLOGICAL SOCIETY 
President Dr Emory A Rittenhouse. 203 Masonic Bldg , 

Vice President Dr Carson S Demling, 513 Jenkins Bldg, FRtsDmi- 

Ip Pitta 

Secretary-Treasurer Dr Clyde B Lamp, 8101 Jenkins Arcade, 
burgh 22, Pa 
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PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY. 
President Dr Albert Luis de Mendonca. 

Secretary Dr Antonio da Costa Quinta, Avemda, de Liberdale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, "VYash 

President Elect Dr Carl D F Jensen, Seattle, Wash 

Secretary Dr Willard F Goff, 1215 Fourth Ave, Seattle, Wash 


SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting Dniversitv of Vienna, August 29 to September 1, 1960 


RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie E Christ, 210 X Central Ave, Glendale, Calif 
Treasurer Dr Xorman Jesberg, 500 So Lucas Ai e , Los Angeles 17, Calif 
Otolaryngologv Dr Russell If Decker, 65 X Madison Are , Pasadena 
1, Cahf 

Ophthalmologv Dr Warren A Wilson, 1930 Wilshire Blvd , Los An¬ 
geles 57, Calif 

Midwinter Climcal Convention annually the last two weeks in January 
at Los Angeles, Calif 


SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr Morns E Knicoff 
Vice-Chairman Dr :Mas J Fischer 
Secretarv Dr Adrian J Delanev 
Treasurer Dr Robert D Ralph* 

Meetings are held the second Tuesda^ of September, November, Januarv, 
March and May, at 6 30 P M ’ 

Place Army and Nav^ Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land 13 Newton Place, Glasgow, C 3 
becretarv-Treasurer Dr J F Birrell 14 Morav Place, Edinburgh 
Assistant Secretary Dr H D Brown Kellv, 11 Sandvford Place, Glas¬ 
gow C 3 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tnbm P 
Secretario Dr Feliv E Lozano 
Tesorero Dr Mario Arenas A 


SOCIEDAD CUBANA DE OTO LARINGOLOGIA 


President Dr 
1 ice President 
Secretary Dr 


Remaldo de 1 illiers 
Dr Jorge de Cdrdenas 
Pablo Hernandez 
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SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
Vice Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 

Tesorero Dr Juan Manuel Pradales Tjori-aiio 

Vocales Dr Osvaldo Sudrez, Dr Nondier Asis R, Dr Jorge a b 
Yofre 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, o « 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinojar Pons 
Vice Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Maranfis 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 

Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretary Dr Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice Presidente Dr Cdsar Cabrera Calderin 

Secretario Dr Josd Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jos6 Gross 

Vocal Dr Pedro Herndndez Gonzalo 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidents Dr Don Fernando Beltrdn Castillo 
Secretario General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 


Presidente Dr Lmo M Lataza C 
Secretano Dr Ramon Prieto 
Tesorero Dr Jose Gomez Galizia 

Vocales Dres Enrique del Buono ^ O Benjamin Serrano 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
I ice-Presidente Dr Sih estre Rincon Fuenmaj or 
Secretano General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gomez 

Vocales Dr Miguel Octaiio Russa, Dr Benjamin Briceno, Dr Oscar 
, Gonzalez Castillo 

SO'CIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

Ptfesident Dr Bo Adolpbo Kuhl 
Secretary Dr Decio Lisboa Castro 
Treasurer Dr Jorge Valentin 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

rirst I ice Presidente Dr Alonso Rov 

second Vice Presidente Dr Carlos Arango Carbone 

Secretano Dr Marla Esther Villalaz 

Te.orero Dr Ramon Crespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO ESOFAGOLOGIA 
Presidente Dr Alberto Luis De Mendonca 
1 !,‘=® fDr Jaime de Magalhaes 
„ Secretano Dr Antonio da Costa Quinta 
1 Secretano Dr Albano Coelho 

S'" Antonio de Campos Hennques 
' 0 „ais Dr Teofilo Esqunel 

^ Antonio Cancela de Amorim 
de A-venida da Liberdade, 65, 1°, Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 
President Capt Maui ice Scbift MC USX, U S Xa^al Hospital, Oakland. 

^Tafrntomo'lJ^Tex'^' ^ 209 Tamivortli 

''gologl cSo.llL'oclobSmo^"'' and Otolal^■n- 

SOUTH CAROLIN^A SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Pi ^“rence S C 

Vice President t?^ Ham Ross, Anderson S C 
Secretart Band Stack, Spartanburg S C 

Meetmg jS^u .th^fh Rock Hill S C 

SocieU in Greenboro Carolina Eve Ear Xose and Throat 

Hotel, Sept 13 15 1960 Headquarters uill be in the King Cotton 
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SOUTH WESTERN LARYNGOLOGICAL ASSOCIATION 
(United Kingdom) 

President Mr Michael Robert Sheridan, F R C S , 7 Strangivais Terrace, 

Truro, Cornwall 

Secretary and Treasurei Mr James Freeman, FRCS, 22 Don ns Parx 
West, Bristol, 6 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr George M Haik, Professor and Head of the 
of Ophthalmology at Louisiana State University School of Medic , 
812 Maison Blanche Building, New Orleans 16, La 
Chairman Elect Dr Mercer G Lynch, Assistant Professor of uwi 
gology, Tulane University School of Medicine, 3503 Prytania bt, 
Orleans 15, La ,rtmpnt 

Vice Chairman Dr Bernard J McMahon, Director of the DeP , 
and Clinical Professor of Otolaryngology, St Louis University 
of Medicine, 8230 Forsythe Blvd, Clayton 24, Mo „ 

Secretary Dr Albert C Esposito, First Huntington 
Building, Huntington, W Va Formerly instructor of Ophtna 
Ohio State University College of Medicine, Columbus, 0 
Meeting St Louis, Mo, October 31, 1960, to November 3, law 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Building, 

mond, Va > oniidlng, 

President-Elect Dr Emanuel U Wallerstem, Professiona 

Richmond, Va , nnanoKe, 

Vice President Dr Calvin T Burton, Medical Arts Buiiumg, 

Secretary Treasurer Dr Maynard P Smith, GOO Professional Bu 
Richmond, Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Nime K Joseph, Wheeling, W Va 
President Elect Dr John A B Holt, Charleston, W Va 
Vice President Dr William K Marple, Huntington, W va 
Secretary Treasurer Dr Albert C Esposito, Huntington, 
Director for Tjvo Years Dr James T Spencer, Charleston, 
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FOR THE DEAF 


OF ADVERTISERS. 

Founded by 

Dr Wlax A Goldstein 


- 

ORAL SCHOOL for deaf children 
—Day and Residential—Preschool 
to High School— 

SPEECH CORRECTION—Classes 
for Children vinth Aphasia and 
other defects of speech 


pi/ 

American Academy of Ophthaloitiolojy 
and Otolaryngology Registry 

* American Laryngological, Rhinologic*!^^ 
and Otological Society, Inc . - ’ 

Ayerst Laboratories 

^ jr 

Books Received 

Modern dormitories and equipment 
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sites, results in a greatei availability of binding sites foi 
histamine * This binding of the histamine pi events its setting 
off a generalized stiess lesponse^*^ Similaily, seiotonin, 
which is piobably the natural edema and inflammation pio 
ducing agent in the lat and mouse” is also bound by sulfateii 
mucopolysacchai ides Its paiticipation in the human is, of 
couise, well established® Hepaim thus has a moie, oi at 
least as fundamental a piopeity as a biological ion excliangei 
as its lole in anticoagulation 

It seemed important to asceitain whether heparin had an\ 
therapeutic effect in the human, particularly in those con i 
tions m which histamine release and the allergic inflammation 
which results from it, may be the primary cause of the ma a' 
Thus, several types of allergic and inflammatory diseases vc'o 
treated with heparin or heparin combined with eithei poy 
myxin, neomycin or streptomycin It had previously ee 
shown that combinations of hepaim and these antibiotics > 
not eliminate the antibiotic capacities of the drugs bourn 
heparin’ Lesions that could be observed directly, 
those on the skin, or systemic effects as in asthma an ^ 
fever, were studied to ascertain whether these clinica ) 
served types of allergic inflammations could be bloc 
the administration of heparin The cases described heie \ 
treated according to the methods outlined below 

MATERIALS AND METHODS 

Since, of all the allergic states, weeping eczema 
could be most easily examined, it was chosen 
allergic disease to be treated by hepaim 7’pe will 

weeping eczema may be divided into two types one >P 
respond to almost any medication and will clear qui 
second type is very resistant to all treatments o ,,pj 
treated unsuccessfully by competent otolaiyngologis 
dermatologists for a period of at least two yeais were 
for ti lal by the hepai in 

Cultures of the existing organisms were taken 
treatment was started Commonly found 
hemolytic staphylococcus, proteus vulgaiis oi pscu 
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aeiuginosa Aftei the identification of the organisms, then 
sensitivities to the appiopiiate antibiotic weie detei mined 
"StTien possible, the alkaline antibiotics of choice and hydio- 
coitisone iveie used for the treatment Piioi to this, all the 
usual treatments such as hot packs, aigj'iol, etc, had been 
tiled unsuccessfully, therefore, no attempt was made to re¬ 
peat then use If the hydrocortisone and antibiotic treatment 
was successful, the subject was not accepted for trial on 
heparin 

Hemol 5 i;ic staphylococci were inoculated on blood agar 
plates® The blood agar was prepared in three ways in one, 
discs of neomycin, polymi^an and streptomycin were placed 
on a standaid blood agar plate, inoculated ^vlth the hemol 3 i;ic 
staphylococcus aureus The area of clearing about the discs 
was measured In a second plate, the discs were first satu¬ 
rated vith heparin and then placed on the agar, and finally, 
on the thud plate discs were placed on the blood agar to which 
heparin had been added The clearing in the last two was 
slightly greater than on the first plate Heparin either has 
antibiotic effects of its ovm or possibly it permitted the dif¬ 
fusion of the antibiotic across the blood agar more easily and, 
therefore, dissemination was increased and the area of clear¬ 
ing enlarged Possibly both mechanisms may occur Further 
investigation of the antibiotic role of heparin is being pursued 
Heparin did not inhibit the action of any of the antibiotics 
tested 

In order to treat the patients selected, a 3 per cent mixture 
of the appropriate antibiotic was suspended in 2^4 per cent 
hydiocortisone solution, and 1 per cent heparin '■ In the later 
voik, Bio-Pariny and a mixture supplied by the Darwin 
Laboratoiiesr were used Bro-Paiin contains neomycin, poly- 
mvxin and heparin The mixture prepared by Darwin Laboia- 
oiies foi our use contains dihydiostieptomycin 2 per cent, 
jdiocortisone 25 per cent, neomvcin 2 per cent, and heparin 
pel cent Dihydiostieptomvcm was substituted for poly- 
nrrxin in this preparation because other studies to be published 

^^upplied rir Gil A\ron of Broemmel Pharmaceutic'ils 

for the mixture gi\en here Broemmel Pharmaceuticals 
‘-tipplied b\ Mr Leon Freeman Darwin Laboratories 
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indicate that dihydiostieptomycm had a wider langeof anti 
biotic activity 


RESULTS 

Table I shows that 31 cases of infectious e\teiJial otitis 
were treated These weie divided into two categories the 
fust categoiy had 12 cases which showed infection only, a 
second categoiy of 13 patients contains those with infection 
and weeping eczema Bacteiiological studies showed oigan 


TABLE I 





Exteinal Otitis 

Media 


No Sev 

Cases M 

F 



Infettion 

Alone 

Infection 
+ Alim:' 

31 15 

16 



12 






Noonn cin 
Sensiti\ lt^ 

Neom'cln 

SensIti'ltJ.. 





6 






Stiei)toin>cln 

Sensitivity 

Strel'tomicln 

Scnsltl'lli_ 





C 

7 __ 

Results 






infectio 
iveorru clii 
SonsitU lt\ 

in Alone 

Str( plomj ciii 

Sonsitivitv 

Jnfttlioii and AlIerKl 
Xeonn.ln Slrepim^ 

1 2 3 

0 4 2 

1 

0 

2 

1 

3 

5 

1 2 3 

2 2 S 

1 2 2 

0 1 i. 


isms sensitive to eithei neomycin oi stieptomycm, as well as 
the othei antibiotics These antibiotics weie chosen because 
then alkaline stiuctuie allowed a complex with hepaiin 

Results of the tieatment aie given in thiee categones 
1 Shows veiy pool lesults 2 Indicates modelately success¬ 
ful tieatment 3 Excellent cuiative findings Theic weic 
only two unsuccessful cases, both tieated with the iieoniicui 
piepaiation It was inteiesting to note that two othei pa 
tients had only fan lesuIts with the neomycin ointment, bu 
following substitution of the stieptomycm complex had coni 
plete dealing of infection 

Aftei being convinced that weeping alleigic lesions ic- 
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sponded satisfactoiily to the hepaim antibiotic complexes, it 
■was detei mined to ascertain -wdiether othei alleigic states 
moie difficult to obseive would similailj* show cuiative ef¬ 
fects Hepaiin,'' theiefoie, was tiied in cases of acute polh- 
nosis Amounts vaijnng fiom 100 mg to 300 mg , depending 
upon the size of the patient, w’eie injected mtiavenously into 
eight patients duiing acute attacks of hay fevei (see Table II) 

Table II illustiates ten cases of patients with pollmosis 
selected foi tieatment Four of them in addition to the pol- 


TABL.E 11 


Hai Fe^er 


Se-c 

M F 


Polinosis 


Polinosis and 
Sinusitis 


Polinosis — 
Catarrlialotitis Medi 


4 (1 w/polips) 


^^asal 11,1 Ti ^ 

se Obstruction Headache Conauncti\ itis Eased' 

^ 12 3 _ 12 3 _ 12 3 1 2" 

o I 1 ! - 


Hedness a 
Itcliine 
1 2 




1 Pesults graded 1 —poor 2—medium 3—excellent responses 

itiier da“®'sm5«s steroid M ith 10 n,mg heparin added eae 

n one ease Catarrhal no discharge after four ai eeks Polps shra 

hen no longer response of ear" '>^'ired with 200 mg heparin la for four da 

rttoT>"nentsVe^*l.\e*li\”-'n"’®^® heparin la and giaen appropriate antibiotic and stero 
-f'ri rocs 1\ oni <?nn ^ one patient 175 mgs i% fi\e patients were stit 

for four w eek*! patient -wns gi\en 100 mgs im e%er\ d 


Imosis, had sinusitis—one Mith polyp foimation The last 
patient had a cataiihal otitis media Symptoms of nasal dis- 
c aige, nasal obstiuction and headache weie leheved \nthin 
ten minutes aftei administiation of the hepaiin In the pa- 
lent tilth polyps, aftei acute symptoms had subsided, cultuies 
ei e taken of the exudate fi om the sinuses The appi opi late 

olnnn Combination with piedms- 

mo- 1 tieatment was ineffective When hepaiin (100 
added and the antibiotic and steioid weie 
fou, u ?’ sill ink, and at the end of a 

_o^eek pel lod had substantialh disappeai ed Tlie infection 


5D\r«m^!^bo?ato\'m"*”" Laboratories and Mr Lee 
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subsided, so that no fuithei pus could be obtained even aftci 
shi inking the nose 

The patient with cataiihal otitis media was tieated with 
200 mg of hepaiin intiavenously on four sepaiate occasions 
In each case the eai would cleai, only to lefill slowly at fust, 
aftei several treatments it filled moie rapidly Aftei the 
fifth tieatment heparin was no longer successful in eliminat¬ 
ing the fluid It was felt that highei doses of liepaiin migi 
lesult in too great an anti-coagulant effect and leaving flm 
in the ear might result in permanent impairment of 
The older treatment of mechanical removal was empoie 
alone as it was deemed possible that heparin tieatment cou 
increase bleeding at the site of incision 

In thiee of the cases, placebos were given at vaiious times 
instead of the heparin In no case did the patient’s svmp on 
respond to the placebo, but when followed by hepaiui 
periods of about 15 minutes, relief of symptoms occun 
promptly One patient who had a sensitivity to bee ’ 

developed hives aftei using the hepaiin on two 
She had had relief of her hay fevei with the hepaim, 
were unable to continue its use because of the alleigy, 
to the heparin or to the tissue from which it was e\ u 

Finally, 12 patients with acute recurrent 
were selected for trial In one, 100 mg was given 
neously In the remainder, 150 to 300 mg was 
venously, depending upon the size of the patient i i,gt,ess 
marked, almost immediate relief of the lespiiatoiy c 
(see Table III) 

Table III is an analysis of the attempts to leheve 
tacks of acute asthma Ten patients were induce 
group The dosage again varied from 150 to 3 
heparin given intiavenously at the time of an aci ‘ 
of asthma In nine of the patients there was ',jjlj,ng 

hef from wheezing, cough, and on difficulty m 
There was a decrease in the panic which affected siv 
It IS interesting to note that eight of the patients com 
spontaneously of a feeling of waimth in then dies. 
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hay fevei victims, when given the hepaiin, commented on the 
sense of waimth in then heads 

In one patient theie was a failuie of hepaiin to secuie a 
remission of the acute attack The astlima in this patient is 
believed to be on a neuiopsj’chiatiic basis, as detailed hospital 
studies revealed no tiue lung pathologj^ After hepaiin had 
been given, wheezing could not be induced by the cough, which 
usually precipitated an attack If, howevei, he once pie- 
cipitated the attack and staited coughing and wheezing, the 
hepaiin had no effect on his asthma It was felt that the at- 


TABLE III 
Acute Asthma 


No Sev 




Treatment 
mgs Heparin i \ 

150 200 250 300 

C-vses M 

F 



10 4 

6 



14 3 2 

Results 

W heezing: 
12 3 


Cough 
12 3 

Breathing 
Eased 
12 3 

Panic Feeling 

Decrease* WarmthT 

12 3 12 3 

13 6 

_ 

15 4 

13 6 

1 4 2 2 6 


•Three patients did not comment 
TOne patient did not comment 


tacks veie initiated by mental stimulation, since asking him 
questions on pioblems he did not choose to answer weie 
avoided by coughing and wheezing 


The action of the hepaiin is felt to be almost immediate 
As in the cases of expeiimental animals, hepaiin counteiacted 
the histamine released in patients having acute asthmatic at¬ 
tacks Othei drugs which were inadequate alone were then 
u e to maintain an asymptomatic patient This was especially 
lue of a mixtuie of antibiotics and steroids in infections, 
and of the steroids alone in the allergic conditions 


^ One of the authors, being asthmatic, injected himself with 
-UO mg of hepaiin intravenously during an acute attack 
Almost immediately there was a sensation of warmth starting 
at the site of injection and spreading through the body, but 
centering chiefIv in the chest There was a tremendous feel- 
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nff seveial moments the bieathmg eased 

e sense of panic, which asthma seems always to induce, 
sappeaie and was followed by a maikedly lelaxed state 
/i/f ^ bieathmg The sense of waim lelaxation with 

w eezing was the outstanding feeling left by the hepaim 

Quantitative evidence foi the action of hepaiin on lelief 
0 acu e asthma has been obtained by Di Jeiome Cohn” 
leiminaiy investigation has shown that heparin almost im 
me late y decreases bionchiolai lesistance to an flow in acute 
as ima lesultmg m inci eased vital capacity m six patients 

ese investigations aie being continued and will be lepoited 
in detail latei 


DISCUSSION 

Essentially, the diffeience between local inflammation and 
stiess IS quantitative Within a volume of local inflamed 
tissue cellulai destiuction is limited to the aiea, wheieas in 
s less theie is a geneialized cell destiuction with a gieat le 
^se of the same cytotoxins Injuiy to one type of cell mav 
a ect the function of neighboiing cells thiough the inflam- 
ma 01 y 1 espouse As cells aie destioyed, they in turn, lelease 
cytotoxins which bung about the destruction of the adjacent 
cells, so that a chain leaction of cellulai destiuction occiiis" 

These alteied states of the tissues, despite their piotectne 
ettects, can be teimed “intoxication,” since it is inimical to 
le continuance of noimal function of the tissue It is 
lecognized that histamine and seiotonm aie maikedlv m- 
aming substances They aie contained both intra-cellidn'^J 
an extiacellulailyA hypothesis has been pioposecl else- 
f' histamine oi othei amines having similai cvto' 

oxic effects, aie leleased fiom the cell upon injuiv 
leie oie, accumulate m incieased amounts in extiaceliula' 
tissue As this inciease takes place, moie toxic amines aie 
available to attack adjacent cells, and a chain leaction of 
cellulai destiuction occuis 

Whatevei the theoietical possibilities ma.v be, it is Kno«n 
that histamine is leleased in vaiious alleigic states, including 
local and geneialized anaphylaxis Thus, endogenous leleasc 
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of histamine occuis following chemical oi bacteiial poisoning 
theimal and tiaumatic wounds, and may be i el eased fioni 
cells upon antigen antibody union Despite the aiguments and 
conflicting data concerning the paiticipation of histamine in 
physiological states, theie seems to be lelatively little debate 
that histamine, seiotonin and othei amines paiticipate and 
actually initiate inflammation, paiticulaily the inflammation 
induced m alleigj* 

If the chain leaction of cell destiuction was peimitted to 
continue undistuibed, the oiganism would always die Theie 
aie thiee mam mechanisms known at piesent which pi event 
the lethal accumulation of cytotoxm The fust is excietioii 
of histamine fioni its site of lelease and fiom the body The 
second is the action of the steioids and the thud, local de¬ 
toxification Since the stimulus foi histamine lelease is al¬ 
most always endogenous, the tissues must be fiequentlv ex¬ 
posed to toxic amines A local mechanism must exist to buffei 
01 destioy the toxic amines mteistitially The eailiest changes 
seen in loose connective tissue i espouse to the toxic amines 
IS the destiuction of mast cells This is followed by the 
gianules being picked up by the fibioblasts and digested' 
Hepai m as v ell as histamine, is found m these gi anules ° 
The capacitj of hepai m to complex with histamine and thus 
inhibit the cytotoxic effect of this substance may be a de¬ 
toxifying mechanism 

It may be seen, then, that any means by which the hista¬ 
mine concentiation of the tissue vould be ieduced would 
theieby i educe the mflammatoiy potential, piovidmg the 
stimulus foi the pioduction of the inflammation weie held 
constant The less the histamine available foi lelease m the 
tissue, the less the degiee of inflammation Hepai m, m this 
va\, acts as an anti-inflammatoiy substance It appeals 

lat the anti-mflammatoiy effect of hepai m is not so much 
concerned vitli the immediate catabolism of histamine, but 
lat lei y ith the capacity of hepai in to complex with this base 
i ot only does hepai in complex histamine, but piobablv othei 
amines such as seiotonin '= 

It may be that hepaim is somehow ielated to the eventual 
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disposition 01 catabolism of histamine, but this does not ac 
count for its immediate detoxifying effect The antwnflam 
matory role of hepaiin is thus in marked contiast to that of 
the steioids, in that adienal coitical steioids appaientlj do 
not inhibit the i elease of histamine upon the initiating stim- 
ulus’^’ 01 bung about its eventual catabolism They piobablv 
stop the continuous addition of histamine to the evtiacellulai 
pool by pi eventing the toxic effect of histamine on the cell 
and theieby they inhibit the chain leaction of histamine le- 
lease fiom destioyed cells In this respect, it is inteiesting 
to note that in some alleigic states hepaiin actually possesses 
a moie maiked anti-mflammatoiy effect on ceitam alleigic 
induced inflammations than that possessed by the adiena 
coitical steioids 


Hepaiin piovides piotection against endogenous liistanimc 
leleased by basic substances such as polymyxin B oi otiei 
alkaline antibiotics, 48/80, and snake venom If these su ^ 
stances aie administeied to mice in lethal doses, it has ee" 
found that the lethality can be pi evented eithei befoie oi 
aftei injection of the histamine leleasei by administiation 
hepaiin A movie has been made in oui laboiatoiv I’c 
illustiates these actions of hepaiin ’’ Hepaiin acts in 
to inhibiting the lethal consequences of endogenously le 
histamine in a lineal dose i espouse fashion^ thus, ' ‘ 
stoichiometiic lelationship existing between the concentia i 
of the histamine leleasei and the protective agent hepaim 


Studies peiformed in oui laboiatoiies indicate 
piotective lole of hepaiin is piimaiily due to the 
acid substitution of this polymei ’’ Othei sulphatecl 
hydiate polymei s such as chondioitin sulphate, agai agai 
vaiious synthetic suphated polysacchaiides, will also 
piotective effect against histamine ielease^"’ It is tin's 
paient tliat hepaiin and othei sulphated polvsacchain 
as biological ion exchangeis and essentiallj" follow tie 
of mass action 


It IS of significance that although theie may be a 
between the anti-inflammatoiy effects of the steioicl lioinio 
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and hepaim, it is veiy appaient that the mechanisms of anti- 
inflammatoiy action aie entiiely diffeient 

CONCLUSIONS 

1 Laboiatoiy woik showed that hepaim and other sul- 
pliuiic acid substituted polysacchaiides possess the ability 
to neutialize histamine by acting as ion exchangeis following 
the law of mass action, by the foimation of a heparin hista¬ 
mine complex 2 Studies of the effect of hepaim added to 
previously unsuccessfully tiled steioids and antibiotics helped 
cleai infected external otitis, with and without weeping ec¬ 
zema 3 Selected cases of acute hay fevei and astlima were 
helped by the intiavenous administration of heparm As the 
acute attack subsided, moie permanent relief was established 
bj^ the classical methods of treatment 4 There was sufficient 
clinical impiovement to warrant furthei studies to check on 
the hypothesis that sulfated polysacchaiides, especially hepa- 
im, can proinde piotection against endogenous histamine re¬ 
lease, suggesting a basic protection at least as important as 
that of anti-coagulation 5. Combinations of alkaline anti¬ 
biotics and hepaim are valuable agents since the complex 
possesses the antibiotic activity’ and as antibiotic is released 
fiom the complex, hepaim, in turn, is available to complex 
histamine and theieby pi events the noxious effects of this 
substance 
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GILL MEMORIAL EYE, EAR AND THROAT HOSPITAL 

The Gill Memoiial Eye, Eai and Thioat Hospital has 
completed its Thiity-Thiid Annual Spring Congiess^^^^ 
Ophthalmology and Otolaiyngology and allied specialties 
attendance was one of the laigest in the histoiy of tie ^ 
with an attendance of 300 doctois and then wives ^ 
weie 40 states, including Canada, lepiesented 
total of 18 guest speakers and there weie 50 the 

the five-and-a-half days of the Spiing Congiess In I ’ ^ 
Thiity-Fouith Annual Spiing Congiess will be hel 
Apiil 9 thiough Apiil 14 



VASODILATOR THERAPY IN SENSORY-NEURAL 


HEARING LOSS -"tr 

James L Sheery, M D , 
Los Angeles, Calif 


IndiMduals developing an obsciue sudden imilateial oi 
bilateial sensoiy-neuial (peiceptive) heaiing loss have been 
the object of much medical tieatment foi a numbei of yeais 
This tieatment has been based on the assumption that the 
loss of healing was due to a vasculai accident in the innei 
eai Veiy little infoimation has appealed in the liteiatuie 
as to the lesults of this tieatment One puipose of this papei 
IS to piesent the findings in a gioup of patients with sudden 
healing loss of the sensoiy-neuial type and to show then 
1 espouse to an intensive vasodilatoi legime 

Some otologists* = =“ have stated that ti eatment is usually 
ineffective in this gioup of patients Otheis*' feel that tieat- 
ment, to be effectne, must be initiated within a few houis 
of the onset of the heaiing loss A second puipose of this 
papei is to point out that tieatment does seem to be effective 
in a significant peicentage of these individuals Although 
eaih tieatment is undoubtedlv moie effectne, tieatment in¬ 
stituted aftei five oi six veeks may still lesult in the letiiin 
of seiMceable heaiing 


MECHANISM OP HEARING LOSS 


Mam theoiies have been ad^anced as to the cause of sudden 
neuial oi end oigan deafness of obscuie oiigin Some otol¬ 
ogists* * have felt that the etiologj- vas a viial infection oi 
a iieuiitis The majoiity.^c-^nho^^evei, believe that siid- 
aen loss is due to a distuibance of the vasculai bed in the 


I’lunolo'yica? and°OtoVo^ii5^f*<5^™ Ameiican L.nr\ ngolosical 

*Frn„ . Otologric-Il Societi Inc Den\er Colo Jan 23 IIGO 

o°«oufhern''^cI.‘i^f U'e Department or Otolar\ ngolopr\ 

, southern Calitornia School of Medicine 

Vditor”*^^^ Angeles Foundation of Otolos\ 

•>cetpted for pubmatmn Feb^sf Larx ngoscope Office and 
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innei eai Such distuibances include sludging' of blood, 
hemoiihage, thiombosis, aiteiitis, embolism, spasm, edenw, 
and combinations of these If due to hemoiihage oi tlnom 
bosis, then veiy little can be expected in the way of ieco\en 
If due to spasm and edema, howevei, eaily ti eatment should 
be effective Unfoi tunatelj^ a diffeiential diagnosis between 
these two types cannot be made at piesent Ti eatment is, 
theiefoie, advocated on the assumption that the sudden loss 
IS due to vasculai spasm 

The mechanism of spasm appeals to be autonomic (l\s 
function as desciibed by Wilhams'“’'- and Hilgei ” Theie is 
a localized aiea of aiteiiolai spasm associated with dila a ion 
of the capillaiies and venules Anoxia of the capiHai) oo 
then develops This anoxia lesults in injuiy to the enco ic 
hum, sludging of blood, lelease of toxic ,, 1 , 

Cl eased peimeability of the capiUaiy loop A loca is i 
ance of the electiolyte and fluid balance develops, 
in endolymphatic (and peiilymphatic’) hydiops oi i ^ 
tension The autonomic neive supply of the -v 

cleaily undeistood, but clinical expeiience indicates 
most cases the spasm seems to be of chohneigic oiigm 


THERAPY 

Ti eatment is based on the assumption that autonomic 
function and the lesultant vasculai bed 
cause of the healing loss and is leveisible Theie 
factois that must be consideied in each case the unc ^ 
01 piecipitating factoi, the neuiovasculai dysfunc i 
the edema 


Underlying or Pieciyitating Factors Stress, fa gll 

tional distuibances, alleigy, endociine imbalance— y^dcr- 
of these have been consideied to be of impoitance 
lying 01 as piecipitating factois ® ” Recently S m 

lepoited a numbei of cases that had been y^cdi- 

vasodilatoi theiapy, but that lespondecl ivell to an 

cation In the authoi’s expeiience theie has prior 

episode of seveie fatigue or emotional distuibance J 
to the onset of a sudden hearing loss If the sudden 
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a fluctuating chaiactei, this fluctuation can fiequently be 
1 elated to lepeated emotional episodes 

Neiuovasciilai Dysfunction In sudden healing loss, spe¬ 
cific diug theiapy is diiected piimaiily towaids the neuio- 
vasculai pioblem Hilgei,” m an excellent papei on innei 
eai theiapy, divided diugs affecting the neuiovasculai tone 
into two gioups the autonomic blocking agents and the 
smooth muscle dilatois The autonomic blocking agents that 
haie been used aie banthine, piocame, ati opine, piiscohne 
and eigots Smooth muscle dilatois include nicotinic acid, 
histamine, mtiites and papaveiine Vaiious combinations of 
these di ugs lia\ e been used by most otologists Some^^ have 
induced stellate ganglion block with piocaine and, if favoiable 
lesponse is obtained, have lecommended uppei doisal sj^m- 
pathectomy as definitive tieatment 

Edema To lelieve the edema due to vasospasm, a low salt 
diet, at times with a diuietic, has been lecommended Im¬ 
mediate fenestiation of the hoiizontal semicnculai canal to 
decompiess the labyimth has been advocated by some 


VASODILATOR REGIME 

A standaid vasodilatoi theiapy has been used in all of the 
24 1 patients with a sensoiy-neuial heaiing loss in this senes 
The legime is also used in cases of Menieie’s disease and le- 
cuiient spontaneous oi postuial veitigo 

Histamine Intiavenous histamine is given on thiee con¬ 
secutive days This solution" contains 2 75 mgs of histamine 
phosphate in 250 cc of noimal saline The solution is ad- 
mmisteied at an initial late of 20 to 30 diops pei minute, and 
II veil toleiated, this may be incieased to 50 to 60 diops pei 
minute aftei five minutes The time of administiation is 
yo minutes m the aveiage case The patient is made awaie 
a mi ushing, headache, and inci eased head noise may 
I completion of this iv senes, 0 1 cc of 

f dilution of histamine phosphate is administeied 
sul^aneously tince weekly The patient is instiucted to 

Obtained from Don Baxter Incorporated Glendale Calif 
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take two diops of 1 10,000 histamine phosphate subhngualh 
twice daily 

Nicotinic Acid Nicotinic acid tablets (50 mgs) aie pie 
sciibed 30 to 45 minutes befoie bieakfast and befoie clninei 
The dose is adjusted by the patient up to 200 oi 300 mgs 
until a definite flush is obtained Fiequently a flush is ob 
tamed by a smallei dose befoie bieakfast than that lequiied 
befoie dinnei It is impoitant that this be administeiecl on 
an empty stomach to insuie lapid absoiption and maxinuini 
effect If toleiance develops, the dose may be incieased, oi 
Roniacol may be substituted Ailidm oi Vasodihn has also 
been substituted on occasions 

Diet A 2 Gm salt diet of 1,800 caloiies is lecomnieiided 
Coffee IS not allowed because of the vasoconstiictoi action o 
caffeine 

Sedation An “autonomic stabilizei” such as Donnatol, Pio 
banthme with Daital, oi Belleigal is fiequently leconimencei 
A tianquilizei oi ataiaxic may also be indicated 

Miscellaneous Vitamin C, usually in the foim of 
piesciibed m doses of 300 mgs daily Meiazine is advisee 
veitigo if indicated Cytamel oi thyioid is administeiec 
hypothjnoidism is piesent 

SUDDEN SENSORY-NEURAL HEARING LOSSES 

In this lepoit sudden sensoiy-neuial healing losses ha^^ 
included all cases m which a heaiing impaiiment of an i^^ 
eai 01 neuial type has developed in a peiiod of one 
less m an otheiwise healthy individual who has not 
ototoxic diugs lecently The majoiity of losses m t ns s 
developed m a mattei of houis The only cases e\c iKCf 
those that have fluctuated following the developmeii o 
sudden loss These cases will be consideied latei 

This gioup compiises 223 patients, the majoiity of 
weie seen in the last five yeais In the last two 
pioximately 2 pei cent of oui new patients have lac 
diagnosis made Thiiteen patients developed a ^ 
eais Nine of these had a simultaneous bilateial 
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foui de^ eloped a loss in tlie second eai fioni tlnee months to 
20 j'eais following the fust episode 

Age and Sex Distubntion The youngest patient in this 
senes nas 15 yeais old and the oldest was 84 Table I shows 
that theie was a faiilv even distiibution of patients in the 
fouith, fifth, sixth, and seventh decades Seventy-five pei 
cent of the patients weie over the age of 40 Theie weie 35 
pel cent nioie females than males 

Type and Extent of Hearing Loss Healing losses weie 
classified into foui gioups low tone, flat, high tone, and 


TABLE I 


Sudden Senson Neural Hearing Loss 



Age and Sex. Distribution (N-22S) 

Number Per Cent 

1019 _ 

- ^ 5 

e\ 

20 2<' 

_ _ 13 

6 

i)0 yy 

_ 39 

17 

40 49 _ 

58 

26; ■ 

1 

50 59 

^ o7 

96 f a2 Pei Cent 

75 Pei Cent 

60 69 

41 

is' 1 

I’ o\ er 40 

70- 

_ _ _ 10 

5 

1 

Se'^— 



Female _ 

12^ 

58 

Vale 

94 

42 


total healing loss A heaiing loss was consideied to be a 
ton tone if noimal heaiing was maintained at 4,000 oi 8,000 
c/s, 01 if theie was a low tone tilt to the audiogiam nith a 
diffeience of 25 decibels between the fiequencies 500 and 
4,000 c/s The heanng loss was consideied to be low tone 
eien if theie nas imohement of the high tones, if this high 
tone loss nas also piesent in the othei (noimal) eai The 
healing loss vas classified as high tone if noimal heaiing 
"as maintained at 250 oi 500 c/s oi if theie vas a high tone 
tilt to the audiogiam v ith a diffeience of 25 decibels between 
the fiequencies 500 and 4,000 c/s Anv loss not falling into 
one of these two categoiies iias consideied to be a flat loss 
as long as the aveiage loss in the speech heaiing fiequencies 
(500 thioiigh 2,000 c/s) did not exceed 90 to 95 decibels If 
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the loss exceeded this, it was consideied to be a total loss of 
heal mg 

A flat type healing loss occuiied in 41 pei cent of the 236 
eais (see Table II) The next most common type was the 
high tone loss Ovei 70 pei cent of the gioup had an aveiage 
healing level oi 50 db oi moie in the thiee speech heaiing 
fi equencies 


Tj pe Loss 


TABLE II 

Sudden Sensoi^ Neuial Heaiing Loss 
Type and Extent of Loss (N236 Eais) 


Heai mgr Level (db) CiOn 2,000 c/s) 
50-75 


IS'umbei Pel Cent 


15-26 


30-45 


Lou Tone 

39 

17 

13 

41 

Plat 

98 

41 

6 

32 

High Tone 

69 

29 

1 

17 

Total 

30 

13 





TABLE III 



Sudden Sensoi v Neuial Heaiing Loss 

Tinnitus (N 223) 

Pi esent 

86 Pei 

Cent 



Type Specified- 

—78 Cases 



33 Pei Cent 

Buzz 



26 

Roai 



23 

29 Pei Cent 

Low (Below 

512 c/s) 


16 

21 Pei Cent 

Rumble 



3 


Hum 



2 


Ring Steam 

Hiss 


8 

— 


40 

45 

05 


S0+ 


17 

IT 

100 


\ 


00 Pci Cciif 
Low lone 


Tinnitus Eighty-six pei cent of the patients coniplain^^ 
of tinnitus (see Table III) This was usually a lo\v 
nitus, the two most common types being buzzing and 
This may be compaied to a study’'' of noimal and 
healing individuals wheie low tone tinnitus was piesen 
than 40 pei cent of those complaining of tinnitus 

VeiUqo Veitigo was piesent in 37 pei cent of tins g> 
(see Table IV), and was most fiequently of the 
postuial type It occuiied least fiequently in those in 
with a low tone type of impaiiment and most fieqnei 
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the gioup with flat and total heaimg losses Veitigo was 
moie than twice as common in the females 

When spontaneous veitigo was piesent, it mvaiiably oc- 
cuiied at the onset of the sudden heaiing loss In no case did 
the spontaneous veitigo have its onset aftei 48 houis and only 
in an occasional individual was theie spontaneous vertigo 
pi 101 to the onset of the loss Although some had only a 
biief episode of spontaneous veitigo, the dizziness usually 
lasted fiom a few houis to tliiee days, often lequiiing con¬ 
finement to bed 


TABLE IV 


Sudden Sensoi>-Neural Heaiing Loss 


Vertigo (N-223) 

rresent 

Tipe— 

Spontaneous 

Induced 

Occunence of Vertigo Re Heaimg Loss— 

Low Tone 

Flat 

High Tone 

Total 

83 

37 Per Cent 

45 Per Cent 
61 Per Cent 

20 Per Cent 
44 Per Cent 
32 Per Cent 
47 Per Cent 


Induced veitigo, when piesent, was not usually associated 
with an initial episode of spontaneous veitigo As opposed to 
the spontaneous vertigo, the postuial veitigo at times had its 
onset thiee oi foui days aftei the onset of heaiing loss and 
often peisisted foi periods of weeks oi months In many 
cases it was the persistence of this postural veitigo that led 
t le patient to seek medical advice five oi six months following 
the onset of the heaimg loss 

Vestibular function tests were performed on 20 patients 
111 teen of these had normal responses and of this group. 
Had losses greater than 50 decibels Of the four who had 
no vestibular response, all had losses in excess of 75 decibels 

Radiogmphxc Findings Approximately one-thiid of the 
P lents had radiographic examinations of the temporal bone 
patients seen m 1958 and 1959, 17 were X-iayed by 
ugene Compel e, MD One of these (a case of clinical oto- 
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scleiosis) had diffuse otic capsule otoscleiosis Nine patients 
had petiosal scleiosis, and seven showed a iioimal ladiogiaphic 
pictuie A large peicentage of individuals with piogiessne 
heieditmy types of sensoiy-neuial hearing loss show petiosal 
scleiosis, and this may also be tiue in the sudden losses At 
the present time, X-i ays ai e being obtained in most cases of 
heieditaiy and sudden sensoiy-neuial healing losses to in 
vestigate this finding fuithei 

Summary Sudden non-fluctuating sensoiy-neuial healing 
losses in otheiwise healthy individuals usually occui ovei the 
age of 40, and aie moie common m the female The loss often 
involves all of the fi equencies i esulting in a flat oi high tone 


TABLE V 


Sudden Sensoi v Neural Heanng Loss 


Onset of Treatment 


1 leatod _ Numboi 

Total 70 

Within Foui Davs 21 

Within Two Weeks 38 

Within Si\ Weeks 49 

After Si\ Weeks 21 


Re Recoien 

Reco\ 010(1 


I'orCont 



type of cuive with an aveiage loss in the speech 
fi equencies of 50 decibels oi moie A low tone tiiim 
the lule, and veitigo is piesent in about one-thiicl of the cas 

TREATMENT RESULTS—SUDDEN LOSSES 

A vasodilatoi legime was piesciibecl foi 66 patients 
eais) Seven weie tieated one yeai oi moie 
onset of a sudden loss Five of these weie tieated becaus 
peisistent postuial veitigo and annoying tinnitus ” 
cases the i espouse to tieatment was satisfactoiy a i 
theie was no change in the heanng level In the o 
cases (15 and 20 veais following the heanng loss) 
was instituted m connection with a second eai that hat 
involved by a sudden heanng loss lecently 

Hblcs ai' 

In the following paiagiaphs and accompanvmg 
eai was consideied to have lecoveiecl if the heanng i 
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to a 15 decibel level oi bettei, if the healing letmned to the 
level of the opposite eai, oi (in a few cases with seveie hear¬ 
ing loss) if the healing letumed to a seiviceable level 

Twenty-foui of the 70 tieated cases lecoveied (see Table 
V) Of those tieated within foui days of the onset of loss, 
62 pel cent lecoveied Fortv-seven per cent of those tieated 
within SIX weeks lecoveied, but only one case tieated aftei 
SIX weeks letuined to noimal Details of the lecoveied cases 
aie shown in Table VI 

Age and Sex Distribution Table VII shows the age and 
sex distiibution of indi\nduals tieated witlun six weeks who 
lecoveied Fifty-five pei cent of those between the age of 
30 and 59 lecoveied Undei 30 and ovei 60 the results weie 
pool Theie was no significant diffeience between the le- 
coveiy late in females and males 

Type and Extent of Hearing Loss (See Table VIII) In the 
gioup of cases tieated within six weeks, the distiibution lela- 
tive to tj-pe and extent of loss is appioximately the same as 
that m the 223 cases Theie was no appaient selective factoi 
fiom this standpoint Of 12 individuals with a low tone loss, 
ten ieco\eied The flat and high tone losses shoved a much 
lovei lecoveiy late, and the total loss cases showed the pooiest 
lesults EIe^en of 16 cases having a loss of 45 decibels oi 
less lecoveied Favoiable factois appeal to be the piesence 
of a tow tone loss and an impaiiment of 45 db oi less 

Tinnitus Theie was no appaient lelationship between the 
piesence oi chaiactei of the tinnitus and the incidence of 
1 ecovei y 

Veitiqo Veitigo vas piesent in a thud of the 223 patients 
This same incidence vas piesent in the tieated gioup and in 
the gioup of cases tieated within six weeks of the onset of 
tieii healing loss Theie was no appaient selective factor 
lom the standpoint of Aeitigo Despite this lack of selection, 
on \ tvo cases of 24 (8 pei cent) that ieco\eied had veitigo 
at am time dm mg the coiiise of then illness (see Table IX) 
The absence of \eitigo appeals to be fa\oiable foi lecoveiy 

Eccoicnj Time Eighteen cases veie tieated within one 



_ Heaiiiig Loss _ _ Thei ap> _ 

No Akg Sex Cone Le\el Onset riuc- Tinnitus Veitiso Onset Tj pe Response 
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week of the onset of a sudden healing loss Six of these cases 
lecoveied within a week, and these weie the only cases that 
lecoveied within one week of onset of theiapy Othei than 
this, theie seems to be no definite coiielation between the 
time of onset of theiapy and the speed of lecoveiy Eightj’- 
five pel cent of the gioup that did lecoxei then healing, did 


TABLE VII 

Sudden Sensoi\-Neural Hearing Loss 
Cases Treated WiUim Si's. Weeks (N-49) 

Age and Set Distribution 

Pecos ered Per Cent 


Age— 


Under 30 


0( 3) 

0 


30 39 __ 


5(10) 

501 


40 49 


10(15) 

671 

21(3S) 

50 59 


6(13) 

46 j 


Oter 60 __ 

Sex— 


2( S) 

20 


Female 


11(24) 

46 


Male „ 


13(25) 

52 



TABLE VIII 

Sudden Sensory Neural Hearing Loss 
Cases Treated Within Sii. Weeks (N 49) 


Tsiie and Extent of Loss 


T\pe Loss— 

Low Tone _ „ 


10 (12) 

S3 

Flat Loss 


S (19) 

42 

High Tone _ 


4 (10) 

40 

Total Loss 

Extent Loss (500 2 000 c/s)— 


1 ( S) 

12 

lo45 db 


— 11 (16) 

69 

50 75 db 


9 (IS) 

50 

80 db — 


— - 3 (15) 

20 


so nithin a peiiod of six weeks fiom the onset of theiapj’ 
(see Table X) Those who had not lecoteied by six veeks 
had shott n evidence of lesponse to tieatment partial hearing 
impiovement, fluctuation in hearing, oi maiked fluctuation 
m tinnitus 

Ticatmenf Aftei Six TI ccAs Cases tieated six tteeks oi 
nioi e follow ing the onset of a sudden heai mg loss, but w ithin 
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one yeai of the loss, weie analyzed to see if theie was seme 
factor othei than time that could be i elated to the lad of 
1 esponse Analyzing this gi oup fi om the standpoint of ape, 
ype and extent of loss and incidence of veitigo levealed no 
significant diffeience fiom the gioup of cases tieatecl iiiidei 
SIX weeks oi fiom the oveiall gioup of tieated cases It nou'tl 
seem that time was the majoi factoi in the failuie of these 
cases to lespond to theiapy 

Summaiy Intensive vasodilatoi theiapy lesultecl m 
coveiy of healing in appioximately 50 pei cent of the case> 


TABLE IX 

Sudden Sensoi i’’Neura l Heanng Loss 
Response to Tieatment Re Veitigo 


TWaJ Cases Treated Witliin Si\ Weeks 49 

With Veitigo 15 

Numbei of Cases That Recoveied 24 

With Veitigo 2 


(31 Percent) 
(8 Pei Cent) 


TABLE X 

Sudden Sensoi \-Nem al Heanng Loss 
- ___ Recovere d Cases (N 24) _ . — 

_ No Cases _ __ 

Less Than Two Weeks 

Two to Pour Weeks 1^85 Per Cent Within Sa 

Pour to Si\ Weeks 2 } 

Si\ Weeks to Poui Months 4 _- 


of sudden non-fluctuatmg sensoiy-neuial heating losses tieat¬ 
ed within SIX weeks of the onset of the loss It appeals tha 
time IS a major factoi in the failme of cases tieated late 
than SIX weeks to lespond to tieatment Low tone impaw 
ments lespond moie favoiabty than othei s, as do impaiimen s 
of less than 50 decibels The piesence of veitigo appeals te 
be a pool piognostic sign 

FLUCTUATING AND GRADUAL SENSORY-NEURAL HEARING LOSSE' 

This gioup consists of 24 patients, thiee of vhom 
bilateial heanng loss, two of these occuiiing simultaneousl' 
This gioup includes fluctuating sensoi j-neuial heanng losses 
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of sudden or giadual onset, and giadual non-fluctuatmg losses 
in which vasodilatoi theiapy was used ^lost of these patients 
weie tieated witlnn the last two yeais 

Age and Sex Disti ibitfwn Table XI demonstiates that the 
distiibution of cases is similai to that seen in the sudden loss 
gioup Seventj'-nine pei cent of the indmduals weie ovei 
the age of 40 Theie was an equal distiibution between the 
sexes 


TABLE XI 


Fluctuating and Gradual Senson-Xeural Hearing Losses 


Age and Sex Bismbntion 

>:o CTses Per Cent 

Ender 30 _ _ _ 1 

30-39 _ _ 4 

40-49 _ _ 2 

50-59 __ _ 10 

60 69 _ _ _ _ _ 6 

70- _ __ 1 

Sex— 

Equal Distribution 

4 

IT 

lli 

>•79 Per Cent O'er 40 

I 

TABLE XH 

Fluctuating and Gradual Sensors Keural Hearing Losses 

Tvpe and Extent of Loss 

(X-27 Ears) 


Hearing Level (db) 

’r\pe Loss Xo C'3ses Percent 

lS-25 

(500-2 000 c/s) 

50-75 SO — 

Loi\ Tone__23 S5 

9 

11 o - 

Flat _-2 75 


- 2 - 

High Tone __ 0 

_ 

_ _ _ 

Total 2 7 5 

- 



Type and Extent of Loss Cases veie giouped into four 
categoiies (low tone, flat, high tone total heaiing loss), using 
the same cnteiia as foi the sudden loss gioup Eighti'-five 
pei cent showed a low-tone tj'pe of hearing impaiiment (see 
Table XII) No high tone losses weie obseiwed The ma- 
301 itr of cases had less than a 50 decibel healing loss 

Tinnitus Tinnitus was piesent in all but one case (see 
Table XIII), and was of the low tone tATie 

Vertigo Seven patients (30 pei cent) had had vertigo at 
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one yeai of the loss, weie analyzed to see if theie was seme 
factoi othei than tune that could be i elated to the lack of 
lesponse Analyzing this gioup fiom the standpoint of age, 
type and extent of loss and incidence of veitigo levealed no 
significant diffeience from the gioup of cases tieated undci 
SIX weeks oi fiom the oveiall gioup of tieated cases It Mould 
seem that time was the major factoi in the failine of these 
cases to lespond to theiapy 

Summary Intensive vasodilatoi theiapy lesulted m ic 
coveiy of heaiing in appi oximately 50 per cent of the cases 


TABLE IX 
Sudden Sensoi j'Neural Heaung Loss 


Response to Treatment Re Veitigo 

Total Cases Tieated Within Six Weeks “^9 

With Vertigo 15 

Numbei of Cases That Recoveied 24 

With Vertigo 


(31 Percent) 
(8 Pei Cent) 


TABLE X 


Sudden Sensory-Neural Heaiing Loss 
Recovered Cases (N24) 


Reco\er\ Time 


No Cases 


Less Than Tvo Weeks 
Tvo to Foui Weeks 
Four to Six Weeks 
Six Weeks to Foui Months 



4 


85 Pei 


Cent Within Six VeP^*' 


of sudden non-fluctuating sensoiy-neuial heaiing losses 
ed within six weeks of the onset of the loss It 
time is a majoi factoi in the failuie of cases tiea e 
than six weeks to lespond to tieatment Low tone 
ments lespond moie favoiably than othei s, as do impaii 
of less than 50 decibels The piesence of vertigo appea 
be a pool piognostic sign 

FLUCTUATING AND GRADUAL SENSORY-NEURAL HEARING LO SE 

This gioup consists of 24 patients, thiee of 
bilateial heaiing loss, two of these occuiiing 
This gioup includes fluctuating sensoiy-neuial heamrt 
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important factoi Nine of 13 cases with low tone heamig 
loss lecoveied Details of the lecoveied cases aie shovTi in 
Table VI 

Age and Sex Distnbution Theie aie too few cases in this 
senes to diaw any conclusions, but it is inteiesting that five 
of six cases in the age gioup 50 to 59 lecoveied Theie weie 
nine males, of whom five lesponded, and foui females, of 
whom thiee lesponded 

Veitigo Veitigo was piesent in two of the 13 individuals 
tieated Of the eight who lecoveied, one had veitigo 


TABLE XV 


Fluctuating and GiaduaV Sensori Xeuial Hearing Losses 
Recoiered Cases (N-10) 


Recoien Time and Duration of Loss 

No 

Per Cent 

Recovery Time— 



WitLin Two Weeks _ _ 

5 

50 

Withm Four W'eeks _ 

9 

90 

Duration of Loss Before Treatment— 



One Year _ _ _ 

1 


Eight Months _ 

1 


Six Months _ _ _ __ 

1 



Recovei-y Time Five of the ten eais that lecoveied did so 
vithin two weeks (see Table XV) Foui moie lecoveied 
duimg the following two weeks, and the final case had shown 
maximum iespouse at two months It is inteiesting, paiticu- 
laily m compaiison with the findings in cases of a sudden 
'non-fhictuatmg loss, that one case lesponded aftei a loss had 
been piesent one yeai, one aftei eight months, and one aftei 
SIX months It appeal s that the time factoi m tieatment of 
fluctuating losses is not ciitical as long as the healing con¬ 
tinues to fluctuate 

Sunimai'y Intensive vasodilatoi tieatment lesulted in le- 
coieiy of healing in appioximately two-thiids of the cases of 
fluctuating and giadual sensoiy-neural healing losses The 
ength of time between onset of loss and onset of tieatment 
vas not a factoi in this lecoveiy 
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some time duimg then illness In only one of these palienh 
was the veitigo spontaneous, and this foi a peiiod of appioxi 
mately five minutes at the onset of a sudden low toiieheanng 
loss 

Radtagi aphic Findings Eight patients had X-iay exanii 
nations by Di Compel e One of these showed diffuse otic 
capsule otoscleiosis Foui patients had petiosal scleiosis, 
and m thiee the X-iay showed noimal findings 


TABLE XIII 

_ Fluctuating and Giadiial Sensojy Neuial Heaiing Losse^ 

_ Tinnitus (N24) _ — 

Piesent 23 —96 Pei Cent 

T^ pe Specified—16 Cases 

Bu,!/ 6 

Roar 6 

Loav Tone (Below 512 c/s)_ 5 


1100 Pei Cent Lon Tone 


TABLE XIV 


Fluctuating and Giadual Sensoiy Neural Healing Losses 



Tieated Cases (N 15 Eais) 


- 

Reco\ 01 ed 

Recoverj Rate and T>pe of Loss 

No_ 


Total 

Tieated Within 

T^ PC Loss 

Si\ Weeks 

No 

10(15) 

4( T) 

Keco\ejjul__ 

67 

57 

Lou Tone 

Total Loss 

IS 

2 

9 

1 

C9 

50_ 


Summanj Fluctuating and giadual seiisoiy-ne'^'i^^ 
losses occiu most commonly ovei the age of 40 
usually involved the low tones moie than the Ingh tones, 
an aveiage loss m the speech heaiing fiequencies of cs 
50 decibels A low tone tinnitus is the lule Spon au 
veitigo IS uncommon 


treatment RESULTS—FLUCTUATING AND GRADUAL LOSSES 

Theie weie 13 patients (15 eais) who weie 
vasodilatoi legime Of this numbei, ten eais ^g a,i 
Table XIV) Time of onset of theiapy did not seem 
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made three ■weeks after the initial ei.anniiation demonstrated a 12 decibel 
hearing le'vel (see Fig 2) Normal hearing ivas maintained during a 
one-'^ear foUovr-up period 

Case 20 A high and lo-w tone loss del eloped simultaneoush in this 
elderlr patient Minimal therapv resulted in recoiery of hearing and 
relief of tinnitus despite the fact that the s'mptoms had been present for 
three months prior to treatment 

A TL-s ear-old w Oman •was examined because of a roaring tinnitus in the 
left ear The tinnitus had developed following eve surgen some three 



months prior to this examination The tinnitus and stuffiness in her 
left ear fluctuated There ■was no xertigo 

Examination rexealed a combined high and lo'w tone hearing loss vith 
normal hearing at 1 000 c/s Sublingual histamine, nicotinic acid, and 
vitamin c were lecommended Three weeks later examination rexealed 
Fi^ ") hearing and a remission of all symptoms (see 

Cate 21P A high tone dip max be rexersible as demonstrated in this 
patient upon whom xxe had audiograms prior to the hearing loss 

This to X ear old xroman xxas first examined because of a sexenxear 
nistorx of a graduallv progressixe hearing loss associated xvith tinnitus 
txamiimtion revealed a conductixe hearing impairment of 4S decibels in 
me right ear and 23 decibels in the left ear Right stapes mobilization 
improxed the hearing to a 25 decibel level 
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CASE REPORTS 

A summaiy of each of the 37 reeoveied cases is piesented in Table VI 
The following cases are piesented in moie detail to demonstiate ceitain 
interesting aspects of the history oi tieatment The case numbers cor 
lespond to those in Table VI 

Case 110 Tins demonstiates optimum response in an individual tieated 
^Mthln a few houis of onset of a sudden sensory-neui al hearing loss 

A 41-year old phvsician developed buzzing in his i ight ear v liile per 
foiming emergency suigeiy one evening The following moining he 
awakened with a seveie hearing loss in that ear There was no \eitigo 
Examination a fev houis after the onset of the healing loss leiealed a 



GO decibel lei el in the light ear and noimal lieaiing in the left eai A 
lasodilator legime iias instituted and an examination four dais later 
demonstiated noimal hearing (see Fig 1) A jear and one half later 
hearing tests slioiied normal hearing 


Case 120 This demonstrates an excellent response in an eldcrli in 
diiidual iiitli a piofound hearing loss of a flat t>pe Slatisticalli he 
should bale had leri little chance of lecoien 


A COiearold man dci eloped a full feeling in Ills left ear associated 
iiitli roaring tinnitus and marked hearing loss fi\e da\s prior to exami 
nation There Mas no lertigo Examination reiealed normal hearing 
m the right ear and a 90 decibel hearing leiel in the left car A 
dilator regime was instituted Within seien da\s the roaring noise imu 
subsided and he said liis hearing had returned to normal An audiogram 
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made three weeks after the initial examination demonstrated a 12 decibel 
hearing level (see Pig 2) Normal hearing was maintained during a 
one-vear follow up period 

Cose 20 A high and low tone loss developed simultaneouslv in this 
elderlv patient llinimal therapv resulted in recovery of hearing and 
relief of tinnitus despite the fact that the snaiptoms had been present for 
three months prior to treatment 

A Tlvear-old woman was examined because of a roaring tinnitus in the 
left ear The tinnitus had developed following eve surgerv some three 



examination The tinnitus and stuffiness in her 
ear fluctuated There was no vertigo 

revealed a combined high and low tone hearing loss with 
litamin 1,000 c/s Sublingual histamine, nicotinic acid, and 

markprt recommended Three weeks later examination revealed 

3) in hearing and a remission of all symptoms (see 

Pabent "im ersible as demonstrated in this 

Pon whom we had audiograms prior to the hearing loss 

hi^ori of woman w as first examined because of a sev en v ear 

Evamimt, ^ sraduallv progressive hearing loss associated with tinnitus 
the rifhf revealed a conductive hearing impairment of 4S decibels in 
imnrpfo,) decibels in the left ear Right stapes mobilization 

■mproved the hearing to a 25 decibel level 
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Two months follow^ing mobih/atioii she developed a sudden iinging 
tinnitus and stuffiness in the unopetatcd eai An audiogiani made at 
that time demonstiated a shaip tonal dip at 2,000 and 4,000 c/s in the 
left eai A vasodilatoi legime was instituted and a paitial heaiing 
impiovement was noted immediatelj following the fust intra\enous 
histamine Hei heaiing had letiiined in one week (see Pig 4) 

Case 1 A giadually piogiessive bilateial non fluctuating heaiing loss 
was piesent foi si\ months The only key to the possibility that this 
might be of vasculai oiigin and possiblv leveisible W'as the piesence of 
a low pitched buzzing tinnitus 

A 39 veai old man stated that he had noticed a buzzing tinnitus in his 



left eai for si\ months befoi e being seen and that his i ight eai became 
insohed one month latci Duiing those six months his heaiing had 
gradualh deci eased to a point wlieie he had lost his job and pui chased a 
healing aid There was no histoij of ototoxic drug theiapj and no 
^eItIgo 

An aiidiogiam demonstiated a 40 decibel heaiing le\ol in each eai A 
\asodilator leginie was instituted During the next tbiee oi foui weeKs 
his heaiing graduallj letuined Pliictuatlng tinnitus was noticed Audi 
ometiic examination after one month of theiapv leve.iled a 32 decibel 
le^el in the right ear (see Fig >) and a 22 decibel Io\el In the left ear 
(see Fig C) Thcrapj was continued and two months Inter the hearing 
le\ol in the light ear was unchanged, the loft ear fluctuated 
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Case 9 This patient had a bilateial hearing impairment gradual in 
one ear (eight months duration) and a lecent sudden loss in the otliei 
ear The ear ■with the sudden loss responded immediate!! to tieatment 
Because of the tinnitus and healing lei el fluctuation in the other eai, 
treatment "was continued Mith gradual improvement to a seiMceable 
lei el 

A Savearnild man was seen legarding a healing aid Eight months 
prenouslv he had noted a gradual onset of fluctuating lieaiing loss in 
his left eai associated iiith low pitched tinnitus and stuffiness in the 
ear His hearing level had stabilized during the prei lous three oi four 



Case 21‘> Sudden Loss 1 Two months prior to loss, 2 one 
treatmem.””^^^ ^ after first 11 histamine 4 after one weeK of 


nths One ueek befoie examination he had noticed a stuff! sensation 
for otinnitus in his right ear He had noticed mild unsteadiness 
senen ^ prior to his first xisit Examination reiealed a bilateral 
j- X ’^' neural hearing impairment of 40 decibels in the right ear and 
decibels in the left ear 

regime was instituted The hearing in the most recently 
been m returned to a normal lei el uithin 12 dais and this has 
Pro!Pi jear (see Fig 7) Hearing in his left ear im- 

and th slightlv and then regressed Because both the hearing level 
tinu ^^^nitus in the left ear were fluctuating, treatment was con- 
§■, audiogram at tuo months reiealed an S decibel level (see Fig 

Y, hearing m this ear continues to fluctuate particularlv if hista- 
PPne therap! is omitted 
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Case SG This is the ^ollngest patient in the senes The case is pie 
sented because it shows lepeated diamatic iespouse to liitiaieiioiis 
histamine theiapi 

Tins gill w'as fust seen in 1955 at the age of nine A healing loss had 
been discovered at the age of four and theie had been no change since 
that time An audiogiam levealed residual heaiing, onlj, at 25G and ’)12 
c/s in the light eai The left eai showed a mixed loss of 70 decibels, 
piedominantly sensoi^-neural except in the low fiequencies A healing 
aid W'as advised and accepted She was seen inteimittently dining the 
following foui leais 

In Apiil, 1959, (at the age of 13) she developed a sudden bii/ziiig and 



healing loss in liei left eai There was no dizziness Examination one 
week later leiealed an aieiage heaiing loiel of 100 decibels in the Icn 
eai 


She was immediatcli giien intraienous histamine Dining the eoiirs 
of the fust ii her heaiing ictuincd to the point wheie she could use 
her healing aid again Foi the next two dajs, her hearing fliirtiiafci 
slight!' Tliice weeks latei an audiogiam reiealed a 55 decibel lieaiinf- 
lei el (sec Fig 9) Vasodilatoi theiapi was continued 

Dining the following thiee months she had two fintber epismhs of 
sudden total hearing loss Each att icK lesponded nimndiateh to iiii 
lenous histamine Hei lieaniig has stabilized at i satlsfactor' lem 
to the present time (about fnc months) 
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DISCUSSION 


Conti oh 

One of the majoi difficulties in evaluating the lesults of 
tieatnient in this gioup of cases is the lack of a contiol senes 
Theie is a natuial hesitancy to vithhold tieatment when 
so doing the patient niaj' be left with a peimanent seveie 
sensoiv-neuial heaiing loss Spontaneous lecoveiy has been 



noted bv some'^* and peihaps a small peicentage of the 

uiduiduals in this senes would have lecoveied without tieat¬ 
nient Certainly the pessimistic view taken by many otolo- 
gists’--a-b would indicate lelatnely little likelihood of le- 
'^o\eiv in the majonty of cases, with oi without tieatment 

A few lepoits ha\e been found m which tieatment was not 
instituted and adequate follow-up was obtained Peihaps 
lese lepoits could sei\e as a contiol foi this senes Svane- 
'^niidsen^ leported 21 cases of sudden sensoiy-neuial heanng 
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loss Although a paitial heaiing impiovement occuiied ni 
some cases, none showed letuin to noimal heaimg All of 
his cases had a total oi high tone type loss, and the majoiitv 
had veitigo, both of which factois aie mifavoiable foi le- 
coveiy accoidmg to the lesults in the piesent senes He 
believed that a toxic oi infectious neuionitis was the most 
likely cause in his cases 



Rasmussen-’ stated that suddenly occuiiing unilateial deaf¬ 
ness in otheiwise noimal individuals is a veiv laie plie- 
nomenon He obseived 18 cases m 15 yeais Eleven of tliese 
had a piofoimd deafness, and 15 had veitigo The healing 
level in only one patient letuined to noimal 

Ell01 m Diagnosis 

The majoiitv of patients obseived weie not seen vithin 
SIX weeks of the onset of then healing loss Manj of these 
came foi an examination a \eai oi so latei hoping that the\ 
■\\eie candidates foi stapes mobilization Otheis veic pn- 



SHEEHY VASODILATOR THERAPY IN HEAR LOSS 


909 


manly concerned about the peisistence of tinnitus oi postuial 
veitigo and had waited thiee oi four months following a 
sudden heaiing loss befoie consulting an otologist A num- 
bei of patients, howevei, weie seen late because of an eiioi 
in diagnosis Tins is unfoitunate because it is leahzed that 
up to 50 pel cent of these patients might have had noimal 
healing had a coiiect diagnosis been made and vasodilatoi 
tieatment instituted eaily A mistaken diagnosis of a middle 



eai impaiiment may have been made on a basis of histoiy 
I the subjective complaints aie quite similai 

? Eustachian tube blockage Theie is a feeling of 

s u mess, as though theie weie watei in the eai, and often 
le patient will volunteei that this is “just like what happens 
' mn I come down fiom the mountains” The initial im- 
^ession mav be stiengthened by the fact that a chionic vaso- 
may become moie symptomatic at the time of 
e sudden sensoiy-neuial heaiing loss due to the fact that 
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both conditions aie piobably manifestations of autonomic 
dysfunction Caieful examination of the eaidium membiaiie, 
including use of the pneumatic otoscope, should suggest that 
the pioblem is not due to tubal blockage In those cases ol 
seious otitis media wheie the membiane appeals almost 
noimal, theie is usually maiked limitation of motion as 
demonstiated by the Valsalva maneuvei and tlie pneumatic 
otoscope An incoiiect diagnosis of conductive heaiing im- 



paiiment maj' also lesult fiom an audiogiam in which the 
opposite (noimal) eai has been inadequately masked, re¬ 
sulting in a sliadow bone cuive on the affected side 

Cenfial Nei voits System Disease 

When a diagnosis of a sudden unilateial sensoi \-neuial 
healing loss has been made, it is impoitant to lule out ceiitial 
neivous system disease At the initial visit the cianial nenes 
aie caiefullv examined, paving paiticulai attention to coineal 
and nasal vestibulai sensation At the pieseiit time X-ia\s 
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of the petious pjiamid aie obtained loutinely in all tliese 
cases If neuiological and ladiological examinations aie 
negatue, a vestibiilai test is defeiied pending the outcome of 
lasodilatoi tieatment If tlieie is no lesponse to tieatnient 
inthin SIX weeks, a vestibiilai test is then earned out Should 
this test leveal a dead labyimtli, a spinal fluid piotein exami¬ 
nation IS obtained, even though neuiological examination is 
negatiie If the patient is fust examined two months oi 
nioie aftei the onset of a sudden non-fluctuating loss, a 
lestibulai test is peifomied at the initial examination, in¬ 
asmuch as lasodilatoi theiapy will in all piobabiht>' not be 
instituted 


Tliiee cases of posteiioi fossa pathologj' piesented as sud¬ 
den sensoiy-neuial heaiing loss T^^o of these had acoustic 
neiiiomata, and m each case the neuioma was ovei 50 pei 
cent cistic, appaiently the lesult of a hemoiihage The othei 
case had a thiombosis of a \essel supplvmg the brain stem 
inth niild sensoiw and niotoi signs when first examined 

^ (isodilatoi Theiapy 


t asodilatoi theiapv should be advised foi any indiMdual 
VIth a sudden sensoiy-neuial healing loss of obscuie oiigm 
seen v,uthin six to eight weeks of onset If seen aftei two 
months tieatment is piobablv not indicated unless theie has 
been fluctuation in the healing Theie is no time Imnt how- 
e^ei foi institution of theiapy in fluctuating sensoiy-neuial 
healing impainnents A tiial of vasodilatoi therapy is in¬ 
dicated in gradually piogiessive non-fluctuating sensoiy- 
iieui-al healing losses if a low pitched buzzing oi loaiing 
tinnitus IS pi eminent Two such cases aie included one 
tieated after one yeai (Case 18, see Table VI) and one treated 
Stiei SIX months (summaiy Case 1) 


lice \asodilatoi theiapy has been imtiated hov long 
^ onld it be continued*^ Eighti.--five pex cent of the sensoiy- 
I'euial losses that lesponded did so witlnn six weeks of onset 
m tieatment Those that had not recoveied by this time had 
^ ovn some ewdence of ieco\eiw as manifested by pa.rtial 
'mpro^ement in heanng fluctuation of heaiing or maiked 
^ uctuation of tinnitus Based on these findings it would 
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seem that theie is little point in continued tlieiapy past si\ 
weeks unless some encoui aging signs aie shown 

When a non-fluctuating heaimg loss has shown an immedi¬ 
ate lesponse to tieatment (lecoveiy within one to two weeks) 
medication maj'- be giadually eliminated ovei a two-wcek 
peiiod If lesponse to tieatment has been giadual, and in 
the case of fluctuating and giadual losses, some foim of 
vasodilatoi theiapy (usually nicotinic acid and sublingual 
histamine) should be continued foi a peiiod of fiom one to 
two months aftei the heaiing has letuined 

CONCLUSIONS 

J A sudden sensoiy-neuial healing loss is a medical emei- 
geiicy Intensive vasodilatoi theiapy should be initiated 
immediately, and has lesulted in lecoveiy of heaimg m 47 
pel cent of the cases in this senes 

3 Favoiable piognostic signs in sudden seiisoiv-neuial 
healing losses aie the following 

a Low tone type of impaiiment 

& Foity-five decibel oi less heaimg level in the speech 
healing fzequencies 

c Absence of veitigo 

If an individual with the above listed findings is tieated 
within SIX weeks of onset of a sudden heaimg loss, he should 
have bettei than a 50 pel cent chance of lecoveiy of sei vice- 
able healing 

3 Fluctuating sensoiy-neiual heaimg losses aie piedomi- 
nantly of the low tone type associated with a low pitched tin¬ 
nitus Intensive vasodilatoi theiapy has lesulted in iccovcn 
of heaimg in two-thuds of the cases m this senes 

4 Giadually piogiessive non-fluctuating seiisoij-neuial 
heaimg losses associated with a low pitched bu/zmg oi loai- 
ing tinnitus, should be given the benefit of intensive vasodiln- 
toi theiapy An occasional case may lespond to this tieat¬ 
ment 
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SUMMARY’ 

The clinical findings in 247 patients with sudden and fluctu¬ 
ating sensoiy-neuial healing losses aie piesented A vaso- 
dilatoi leginie is outlined and was instituted in 79 of these 
patients The lesults of this tieatment aie piesented 

Although no conclusions have been diawn as to the etiology* 
in these cases, tieatment based on the assumption that vascu- 
lai spasm is fundamental m then development has lesulted 
in lecoveiy of healing in appioximately 50 pei cent of the 
cases tieated within six weeks of onset of the loss 
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seem that theie is little point in continued theiapy past si\ 
weeks unless some encoui aging signs aie shown 

When a non-fluctuating heai mg loss has shown an immedi¬ 
ate lesponse to tieatment (lecoveiy ivithin one to two weeks) 
medication maj" be giadually eliminated ovei a two-week 
peiiod If lesponse to tieatment has been giadual, and in 
the case of fluctuating and giadual losses, some foim of 
vasodilatoi theiapy (usually nicotinic acid and sublingual 
histamine) should be continued foi a peiiod of fiom one to 
two months aftei the healing has letuined 

CONCLUSIONS 

1 A sudden sensoiy-neuial heaiing loss is a medical emei- 
genc 3 '' Intensive vasodilatoi theiapy should be initiated 
immediately, and has lesulted in lecoveiy of heaiing in 47 
pel cent of the cases in this senes 

2 Favoiable piognostic signs in sudden sensoiy-neuial 
healing losses aie the following 

a Low tone type of impaiimeiit 

h Foity-five decibel oi less heaiing level in the speech 
healing fiequencies 

c Absence of veitigo 

If an individual ivitli the above listed findings is tieated 
ivithin SIX weeks of onset of a sudden heaiing loss, he should 
have bettei than a 50 pei cent chance of lecoveiy of seivice- 
able healing 

S Fluctuating sensoiy-neuial heaiing losses aie piedomi- 
nantly of the low tone type associated with a low pitched tin¬ 
nitus Intensive vasodilatoi theiapy has lesulted in lecoveiy 
of healing in two-thuds of the cases in this senes 

Jf Giadually piogiessive non-fluctuating sensoij’'-neuial 
healing losses associated with a low pitched buzzing oi loai- 
ing tinnitus, should be given the benefit of intensive vasodila¬ 
tor theiapy An occasional case may lespond to this tiea - 
ment 



VARIATIONS OF RESULTS IN TREATMENT OF 
POSTOPERATIVE EAR INFECTIONS ^ 

Neil Callahan, M D , 

(By Invitation), 

Marshall H Hood. M D , 
and 

Charles S Sale M D , 

(Bv Invitation), 

Poitsmonth, Va 


This lepoit concerns mixed infections of the postopeiatne 
eai and has been adapted fiom the oiiginal and as yet un- 
confiimed clinical obseivations of one of ns (M H H ) 

The incidence of mixed infection, which includes pseudo¬ 
monas duiing 01 at the end of the postopeiatne phase of an 
otlieiwise faultlessly managed otologic opeiation, is one of the 
most exaspeiating and challenging facets iii otolaiyngologic 
piactice 


When an otologic piocediiie is planned, the suigeon must 
assume that he can contiol all the impoitant vaiiables fiom 
the necessaiilv iigid asepsis, to the successful psychic guidance 
of the patient thiough pieopeiative, opeiative, postopeiatne 
and the initial pait of the aftei caie phase, however, as the 
postopeiatne stage passes, and the packing is giaduallv le- 
moved, the healing piocess bungs back the peiception of 
sensation, including that of itching, and the dangei of con¬ 
scious 01 unconscious fingei exploiation bv the patient be¬ 
comes apparent 


le impressive ceiemony of sterile dressings, and the 
1 any mass reiteration by the physician and his aides to avoid 
um'i\ persuade most patients to cooperate 

mal healing is completed, but theie are some who do 


° Soutliein Section Amctican LnrMicolo-tictl 
Editors vot " Societ^ Inc Xex\ Oilentis Li Jin 15 UGO 

icceptert tor ™'^y'"script recened in The Lar\ iiRoscopo Office and 

i'uuncition Jin 22 liiGO 
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Hydrops Without Vertigo Arcli Otolai yngol, 51 557 581, 1950 
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Acta Otolaryngol , Suppl 95 58 69, 1951 

18 Helllr, M F, and BERGMA^, M Tinnitus Auiium in Norinall> 
Hearing Persons Ann Otol, Jthmol and Latyngol, 62 73 83, 1953 
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2122 West Thud Stieet 


TEMPLE UNIVERSITY SCHOOL OF MEDICINE 
COURSE IN AUDIOLOGY 

A “Shoit Couise in Audiology” is offeied seveial times 
each yeai by the Section of Audiology, Depaitment of Oto- 
ihinology, Temple University School of Medicine, Philadelphia 
40, Pa 

The couise luns one week and includes theoietical and 
clinical aspects of audition, healing testing and inteipietation, 
office procedures, equipment and Industrial Auditometiy also 
will be discussed 

Foi fuither infoimation wiite Philip E Rosenbeig, PhD, 
Directoi, Section of Audiology, Temple Univeisity Medica 
Centei, 3401 Noith Bioad St, Philadelphia, Pa 



VARIATIONS OF RESULTS IN TREATMENT OF 
POSTOPERATIVE EAR INFECTIONS 

Neil Callahan, M J) , 

(By Invitation), 
jMarshall H Hood ]M D , 
and 

Charles S Sale M D , 

(By Imitation), 

Poitsmouth, Va 


This lepoit concerns mixed infections of the postopeiative 
eai and has been adapted fiom the oiiginal and as yet un- 
confnmed clinical obseivations of one of us (^I H H) 

The incidence of mixed infection which includes pseudo¬ 
monas duiing 01 at the end of the postopeiative phase of an 
otheiwise faultlessly managed otologic operation, is one of the 
most exasperating and challenging facets in otolal^^lgologlc 
piactice 


IITien an otologic pioceduie is planned, the suigeon must 
assume that he can contiol all the impoitant vaiiables fioni 
the necessarily iigid asepsis, to the successful psychic guidance 
of the patient thiough pieopeiative, opeiative, postopeiatne 
and the initial pait of the aftei caie phase, howe\ei, as the 
postopeiative stage passes, and the packing is giaduallv le- 
moied, the healing piocess bungs back the peiception of 
sensation, including that of itching, and the dangei of con¬ 
scious 01 unconscious fingei exploration by the patient be¬ 
comes appaient 


he impiessive ceiemony of steiile dressings, and the 
1 am mass leiteiation by the phj’sician and his aides to a\oid 
mjuiy to the eai may peisuade most patients to coopeiate 
oa 11 final healing is completed, but theie are some who do 


meetins 


Phiiiolo 

E4,t 


the Southern Section American L»arN njrolosncal 


and OCoiogical Society Inc Ne\s Orleans 1^ Jan 15 


manuscript r*^cei\e^ m The Lar^ ngroscope Office and 
i lor publication Jan 22 1*^60 
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not coopeiate Theso aie the patients with a long-standing 
histoiy of intermittent diainage, who have been fmgeiing 
then eais unconsciously, as long This patient may take a 
peiveise joy in conveitmg the initial poiiod of the aftei caie 
phase into an exeicise in the management of exteinal otitis 

In the occasional case, completely innocent piofessicnal 
cleansing of an old ladical cavity will stu up old infection 
When this type of disease is complicated by the intioductioii 
of fungus spoies, the lesulting giowth in the depth of the 
cavity will defy successful cuie It was the lefeience of just 
such a case of aspeigillus nigei, which led me to the tieatment 
advocated by Maishall Hood, who has been successfully le- 
lievmg such cases foi ovei 20 years with 6 pei cent sulphuious 
acid 


Sulphoius acid, H,SO„ is made by combining sulphoioiis 
anhydiide with watei It is volatile, unstable, has a lathei 
unpleasant and distinctive smell, and is said by oui patients 
to cause a burning sensation to an inflamed otic skin, as does 
vinegai oi alcohol A chemical fiim in oui locality, the Vn- 
ginia Smelting Company, graciously furnishes us with oui 
material By keeping the stock bottle under refrigeration 
and taking out only 5-10 cc at a time, we are able to retain 
the virility for approximately three months 


Currently the listed authors are engaged in a cooperative 
project, whose purpose is to confirm by a controlled scientific 
approach, the clinical observations of our senior member 
The cases listed below have been drawn from my personal 
senes and are presented to show essentially safe, effective 
control experienced in relieving the occasional local secondaiy 
infection which jeopardizes plastic procedures of the ear Ii^ 
the recalcitrant patient, the discovery of the characteristic 
smell found on the offending finger, after the initial treat¬ 
ment, emphasizes the impor tance of avoidance, and the imphe 
threat of more pain if further irritation from self-trauma 
occurs, insures continued cooperation of the patient 


Case J IVIis D N, 25 veai old, white, female, choii diiectoi 
refeiied al’toi exhaustion of the tieatment lesouices of the P’’''®'®'*'''’' „„n 
had innocently migated a thieejeaiold ladical cavHv, 
on Novembei 13, 1058, and last seen on Fehiuan 24, 1059 Dm mg we 
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Tisits la November and December, the mixed infection w as attacked ivith 
most of the standard varieties of treatment, ivith riddance of the staph 
albas and a prompt increase of the aspergillus niger Consultation with 
Dr Hood was sought earli in Januari, and his method of meticulous 
cieMsing, followed by thorough scrubbing of eieri nook and cranni 
''nth acid soaked swabs, was done on January 10, 1959 The immediate 
subjective relief and the improved appearance on the iisit of Januarv 13, 
gave us new hope and after three such visits it became apparent that 
while the sinodural angle and the mastoid tip undei cuts were still growing 
lungi, we were ahead In our elation the patient pei mitted me to fill the 
cavit' with a newh prepared solution and denionstiated the courage to 



CAS CHAWSER 


_f'RST EXPERIMENTAI model JAN I 1960 


one Week later™^^^ minutes This was extended to ten minutes 

„ ' patient was discharged on Februan 24, 1959 

'-ose 2 Jirs p t 

ectomv With housewife haa a modified radical mastoid 

charge from the h^Dna°i° on®® before her dis- 

bandage and scntniicS October 20, she got her hands under the 

packing still nrespTit canal iigorousU The 

self inflicted trauma P™t^cted the ear drum area but the 

fhephiEiciM anTher famdi^^ exhortations of 

scr^upllo^l '=?“trol, was followed carefullv, with 

areas and office 1 mifa ointment and powder to the plastic 

e eri four to seien da\s The depths of the cavlt^ 
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\\eie caiefullv walled off until cultuie taken fiom the tip aiea indicated 
a mixed infection of staphylococcus auieus, B coli and pseudomonas on 
Novembei 20 The ionline was changed to the acid pattein on Decembei 
1, 1959, and on Decembei 12, 1959, alt the suiface gianulation tissue had 
disappeaied, and b^ Decemebei 24, the eai was dr\ Theie weie bieaks 
in the skin, and the acid drops loutine was continued, dispensing a new 
dose each time On Tanuan 5, 1960, the skin appealed normal, and the 
cultuie was negative 

This lepoit should be closed by the statement that infections 
which aiise at opeiation aie evident at the fust diessing 
These will lespond satisfactoiily to this tieatment oi to ex- 
posuie of the eai to the SO_ gas in a chambei which will covei 
the eai It is anticipated that either method will clean up 
lesistant infections in those cases in which tympanoplasties 
aie planned 


THE DE ROALDES AWARD 

At the lecent annual meeting of the Ameiican Laiyngologi- 
cal Association, the DeRoaldes Axvaid and gold medal weie 

piesented to Di Dean M Lieile as a great physician, suigeon, 

educatoi and humanitaiian and in lecognition of his sei vices 
to otolaiyngology and to the Ameiican Laiyngological As¬ 
sociation 



METHOD FOR THE IDENTIFICATION AND 
LOCALIZATION OF CEREBROSPINAL 
FLUID, RHINORRHEA AND 
OTORRHEA "t 


F R KmcHNER, M D , 
(By Invitation), 
and 

G 0 Proud, M D , 
Kansas City, Kans 


This papei desciibes the expei imental backgiound as well 
as the piacticalitj’ of a new method that can be used foi the 
identification and localization of ceiebiospinal fluid fistulae 
into the diffeient cavities located within the base of the skull 

Seveial authois Avho studied the late complications of head 
lauma found that about one per cent of the patients pie- 
sented this paiticulai condition Although injuiy is by fai 
16 mam causative factoi, eai, nasal and cianial suigeiy, m- 

and tumoi can also bung about this 
Pio lem Suigeiy is fiequently indicated to effect peimanent 
cessation of the leakage, but the neuiosuigeon is often haid 
pu to deteimine the site of suigical attack The otolaiyn- 

go ogist has been of modest help to the neuiosuigeon in his 
difficulty 


6 identification and localization of CSP leakage has de- 
l^en ed almost entiiely upon the clinical histoii”^ and ladio- 
f ^ th Various chemical tests have been advocated 

e diffeientiation between spinal fluid and othei secie- 
ons, ut these souices of mfoimation aie often insufficient 
sometimes equivocal The medical liteiatuie contains 
attesting to this fact Foi example, Lewin' 
_ ^ ^ about a patient with vasomotoi ihinitis who was 


of the American Lar\ ngoloRical 
-"From the n Miami Beach Fla March 16 1960 

Kansas School o'f’Med’icme Otorhinolari neologr\ of the Unnersit\ of 

accepted ®f^°^®^jTJtmjnanuacript^recei\ed in The Lar\ ngoscope Offi ce and 
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submitted to ciamotomy because of the mcoiiect diagnosis of 
CSP ihmoirhea Ridley- in 1930 demonstiated that the lacii- 
mal secietions contain as much i educing substances as the 
spinal fluid, theiefoie, the piesence of this substance in any 
nasal secietion is inconclusive 

Concerning the localization of the site of leakage, Dandy^ 
wrote "Diainage of fluid fiom one nostril is fan evidence 
that the fistula is on the coiresponding side of the anteiior 
fossa, but that is by no means dependable pi oof Theie aie 
times when only an exploratoiy opeiation will deteimine the 
site of the opening, and theie may be bilateral fistulae” He 
also stated that^ “Drainage of CSF from the nose is not 
pathognomonic of a fistula into the frontal or ethmoid sinus, 
but may occur through the mastoid bone into the middle ear 
and Eustachian tube ” 

Roentgenological studies are of some aid in the localiza¬ 
tion of the general area of leakage, but as was pointed out 
separately by Morley and Hetherington,* Eckei,® Adson and 
Vihlein,® they are of little assistance m pointing out the exact 
site and of no assistance in the localization of CSF fistulae 
involving the ethmoid and sphenoidal sinuses 

Noting these problems several authors have tried different 
methods in an attempt to make the site of leakage objective 
Fox’’ injected indigo carmine dye into the cisteina magna, 
but due to the poor contrast obtained, the usefulness of the 
method was limited to instances in which the ihinoiihea 
was copious Crow and Keogh® injected radioactive sodium 
(Na24) into the cisteina in two cases Cotton pledgets were 
conveniently distributed in the walls and roof of the nose and 
nasopharynx and upon the openings of the frontal sinuses 
and Eustachian tubes After their removal the pledgets were 
examined under a Geiger Mueller counter and the site of leak¬ 
age was determined by the one showing the highest radio¬ 
active count This technique, however, required specialized 
instruments for its performance and was an indirect method 

MATERIALS AND TECHNIQUE 

While doing studies on the inner ear with photolummescent 
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substances the possibility of using fluoiescein to detect the 
site of spinal fluid leakage became appaient The advan¬ 
tages of this substance lie in its physical chemical and phai- 
macological piopeities Foi example, the substance is photc- 
himinescent, and undei ultraviolet light its yellowish gieeii 
glaie makes it easily detectable fiom the suiiounding enviion- 
ment This is true even when it is mixed with othei coloied 
niateiial such as hemoglobin, thus it is supeiior to foimeilv 
used dves The amount lequned foi its detection is minimal 



Method of creating a cerebrospinal fluid fistula betu een the 
a ma^na and bulla mastoidea m the experimental dog: 

(1-1,600,000 dll), and fluoiescem’s minute nioleculai stiuc- 
111 e makes foi its leady diffusion in othei fluids Its chemical 
s luctiiie IS stable and its mild alkalinitj* is not incompatible 
1 body fluids It is excieted by becoming bound tem- 
Poiaiilj to some of the plasma pioteins Its toxic effects aie 
1 I Stiauss” administeied it oially m doses as laige as 6 
^ s uith no oiitivaid effects, and Lange'® lecommended in- 
laieiioiis injection of 5 cc of 5 per cent solution foi deter- 
ination of ciiculation tmie 

dog was elected as the expeiimental animal, for its 
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anatomy was familiai and the available facilities foi its caie 
weie supeiioi In tliiee animals anesthetized by sodium 
nembutal, a fistula was cieated by inseiting one end of a 
No 18 polyethylene tube into the cisteina magna and the 
othei as shown in Fig 1, into the bulla mastoidea This 
allowed the spinal fluid to flmv into the lespective Eustachian 
tube Antibiotic theiapy was administeied foi one week of 
convalescence Diiect visualization of the nasophaiynx then 
levealed no evidence of fluid as shown in Fig 2, but when 



Fig- 2 Anesthetized dog 


1 cc of 5 pel cent fluoiescein was injected into the spinal 
canal and the le-examination done undei ultiaviolet light the 
leakage was appaient in all thiee animals Fig 3 demon- 
stiates fluoiescein coming thiough left Eustachian tube 

In a fouith dog, undei geneial anesthesia, aftei opening 
the bulla mastoidea a peifoiating bun was used to cieate a 
fistula between the middle eai cavity and the cianial fossa 
via the tegmen tympany Fig 4 shows the place of the fistula 
(maiked by an aiiow) just above the lound AVindow On® 
cc of fluoiescein was injected into the spinal canal m the 



KIRCHNER & PROUD CEREBROSPINAL FLUID 


925 


lumbal aiea and ultiaviolet examination disclosed, as shown 
bv Fig 5, the fluoiescent niateiials both on obseivation 
thiough the biillai opening as well as thiough the tj’mpanic 
membiane 

The final steps of the expeiiment weie peifoinied upon the 
human on demand by the Depaitment of Neiiiosiugeiy Aihich 
had heaid of the animal expeiiments 



0 meet these clinical pioblems a technique of examination 
nas eveloped The initial step was the cocanization of the 
ose and nasophai vnx fcllo^\ ed bv the nisei tion of a cotton 
nasal chambeis (see Fig 6) Divided 
local possible to detect ivheie the leakage vas 

tuil ^ example, fluoiescein detected undei the middle 

th ^ snteiioi to the pack was necessaiilv coming fiom 
sinuses (see Fig 7) If the fistula was located 
mifl/^ ^^loifoim plate the fluoiescein nas detected upon the 
thioi”'^ nasal septum (see Fig 8) , leakages coming 

SI the sphenoidal sinus could have been easilv discoveied 
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by indiiect nasophaiyngoscopy undei ultiaviolet light Fis¬ 
tulas fiom the middle ceiebial fossa involving the petio-tubal 
aiea, as sho-wn in Fig 9, would cause fluoiescence upon the 
lespective Eustachian tube openings In cases of leakage 
thiough the middle eai oi tegmen mastoidea the fluoiescence 
would become appaient in the lespective Eustachian tube 
opening as well as behind the lespective tympanic membiane 
(see Pig 10) 



FIeT 8 Lealciipos tliiough the crlblforni plate can be cllsco\cre(l on cither 
side of the nasal septum 


The fust case investigated by this method was that of an 
adult female complaining of heaiing loss in the light eai to- 
lowing an automobile accident X-iay studies of the skull weie 
negative Examination levealed a hemotympanum One cc 
of 5 pel cent fluoiescem was injected into the lumbai spine, 
and the patient was placed m a pi one position with the head 
slightly dependent foi 15 minutes Ultiaviolet examination 
of the eais was then earned out and fluoiescence was o - 
seived m the escaping fluid following myiingotomy The 
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same material was discoveied m the nasophaiynx m the aiea 
coiiesponding- to the Eustachian tube opening The patient 
did well undei conseivative tieatment It was thiee months 
latei, and aftei two X-iay examinations of the skull weie 
peifoimed that a line of fiactuie was discoveied upon the 
middle ceiebial fossa 

A second patient, a 24-yeai-old male was involved m an 
automobile accident at the age of 18 He had expel lenced six 
attacks of meningitis and had iindeigone suigeiy seven times 
foi closuie of duial teai evidenced by mteimittent ihinoiihea 
Aftei the intiaspinal injection of 1 cc of 5 pei cent fluoies- 
cein an ultiaviolet examination was earned out with the 
patient in the sitting up position and in a daikened lOom The 
fluoiescent mateiial was found coming anteiioi to the pievi- 
ously nisei ted nasal pack neai the midhne The assumption 
was that the fiactuie was located in the cubiform plate 
Suigical exploiation found the teai at the predicted site, and 
it was lepaiied with fascia lata Four months latei meningitis 
lecuiied and an identical leak was found by the same method 
though ihmoiihea was not appaient without fluoiescem study 
Suigical lepaii Avas again peifoimed, this time with success 

CONCLUSIONS 

1 Fluoiescem injected intiaspinally and seaiched foi un¬ 
der UV light IS of piactical value in the identification and 
localization of CSF leakages 
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Vlleme INTERNATIONAL CONGRESS OF OTOLOGY, 
RHINOLOGY AND LARYNGOLOGY 

The Seventh International Congiess of Otologj’, Rliinologj’ 
and Lai'j'ngologj’ tnll be held m Pans, July 23-29, 1961, at 
the New Faculte of Medicine, Rue des Saints-Peies The 
piogiam includes 1 The Recent Acquisitions, Pathologj" and 
Theiapeutics of Otoscleiosis by Piofs Souidille, Seicei and 
Kimpotic, Webei, Aidouin, Laiioude, Feiieii and Sham- 
baugh 2 Indications and Five-Yeai Results in Suigeiy and 
Radium in the Tieatment of Cancels of the Laijuix and 
HypophaijTix—Piofs Pietiantoni and Agazzi Alonzo, Ca- 
sadesus, C L Jackson, Leichei, Leionx-Robeit and Oimeiod 
3 A Repoit on Alleigy and Infections of the Nose and Bron¬ 
chus—^Piofs Van Dishoeck, Cleiici, Hlavacek, Voohoist, May- 
61, Laskiewicz and Teiiacol 

Touis and entertainment foi guests and then ladies have 
been ai ranged Piesident Dr Maui ice Aubry, Secietaiy 
Geneial Henry Guillon Foi furthei details write Di. Guil- 
ou, 6 Aienue McMahon, Pans, Fiance 



ISOLATED LARYNGEAL KERATOSIS 

Its Relation to Carcinoma of the Larynx Based on a 
Chnicopathologic Study of 87 Consecutive Cases 
With Long-Term Follow-Up 

Malcolm H McGavban, M D , 

(By Invitation), 

Walter G Bauer, M D , 

(By Invitation), 
and 

Joseph H Ogura, M D , 

St Louis, Mo 


INTRODUCTION 


The lelationship of keiatosis of the laiynx (vaiiously 
teimed hypei keratosis, leukoplakia and pachydeimia laiyn- 
gis), to cancel, has been the subject of a numbei of case 
studies All geneially support the view that metaplasia 
and keratmization of the laiyngeal mucosa aie associated 
with the subsequent appealance of invasive epideimoid caici- 
noma The implication is that isolated keratosis can unex¬ 
pectedly and unpiedictablj' undergo “tiansfoimation” oi 
"metamoiphosis’^ to cancel The concept of the "ma¬ 

lignant potential” of laiyngeal keiatosis has become so widely 
accepted that few individuals have asked ciitical questions oi 
have been skeptical of the pievalent view 


With the lecent inteiest in cancer pievention by ti eating 
"piecanceious” lesions, the conseivative theiapy of the past 
foi the management of keratosis is yielding to change Some 
laiyngologists now advocate ti eating this lesion m lemaik- 


*Read at the Sixty-Third Annual Meeting- of the American nart ngoloSi 
cal Hhinological and Otologicai Societj Inc Miami Beach Fla, Maicii 
1960 

tFrom the Department of Surgery Division of Surgical PaUiom^^ 
Washington Universitj School of Medicine McMillan Barnes, and Barn 
Free Skin and Cancer Hospitals St Louis, Mo , 

tThis work was partially supported by a Grant-m-Aid from the Unite 
States Public Health Service [Grant No CS-9108 (C9)] , 

Editor’s Note This manuscript recei\ed In The Laryngoscope Office a 
accepted for publication April 6 1960 
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ably ladical ways, e g , lai j^ngofissuie,® laiyngectomy”-^® and 
madiation mth cancel ocidal doses^^ —wa 3 »’s usually le- 
seived foi tieatment of cancer itself The pieoccupation with 
a chance foi successful cancel pievention and cuie has tended 
to hide the haid fact that the magnitude of the iisk of cancel 
m keiatosis patients is unknown as yet and that theiapeutic 
pioceduies for cancel of the laiynx aie known to be associated 
with appieciable iisks of moibiditj’^ and laijmgeal dj^^sfiinc- 



Plasia Th^r'* area shows h^ perkeratosis VMth minimal epithelial h'per- 
to form n on and a regular maturation of the spinous lajer 

is formed «« granular Ia>er A thin la>er of acellular keratin 

Ca'se 1 ti’tt Tti^ surface No at^pla is seen This is classified as HIC. 
" U Ill 09-6936A (X275 ) 


tion 21 "D ^ 

Slid I -oetoie peimittmg keiatosis patients to undeitake 
lan^ eithei of developing cancel oi of moibidity and 
tive^E^\ dysfunction fiom cancel piophjdaxis, it is impel a- 
lelationship betiveen keiatosis and cancel be 
closely investigated 

loin^ seem, theiefoie, that a caieful clinical and patho- 
kei ^^^^ysis of a gioup of patients with isolated laijmgeal 
^ osis con elated with the lesults of long term follow-up 



934 


MC GAVRAN, ET AL LARYNGEAL KERATOSIS 


might claiify the situation and supply piognosticaily signifi¬ 
cant mfoimation The woik of Putney and O'Keefe^® lepie- 
sents the only othei study with a somewhat similai appioach 
to the pioblem Then conclusions, which suppoit the concept 
of the precancel ous natuie of keiatosis, aie at vaiiance with 
the lesults of this study and will be discussed 



i' h k'',' v>»--''W 

"i j - , • 


Fife 2 Note the epithelial alterations of hyperkeiatosis on v 

with Olderly maturation and grranulai lajer formation topped by a 
lajei of icellulai keratin in continuity mth an area of le, 

shotving surface accumulation of keratinized cells tvith letention 
No atypia is piesent Foi classification purposes this is HK Case » ' 

ni Sb-SSlS-i (X150) 


MATERIAL AND METHODS 

All of the lai yngoscopjc biopsies accumulated duiing the 
yeais 1945 thiough 1954 w''eie leviewed by two of us inde¬ 
pendently and without knowledge of the clinical findings oi 
subsequent comse The histologic alteiations weie classified 
(see below) On the basis of these studies and analysis of 
the histones, clinical findings and diagnoses all cases oi 
squamous caicinoma, squamous papillomas, laiyngeal voca 
nodules, contact gianulomas and nonspecific inflammatoiy 
lesions associated with minimal epithelial alteiations weie 
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’ LH N»^>f '•> '»•' E-acfCl ' if. - r ^ 




Pi" 

Curbed inatm ^ fiom a subi-equenl biops\ shouin^r tl»i>- 

<^on«?iaerabl(^ \ 51.?.'” aeepl^ accinthotic epithelial folds The nuclei present 
^i*"d ds PkA foim and chromatin distribution This is cla^^si- 

Case 2 U Ill 5<i-o51*»\ (X250 ) 
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might claiify the situation and supply piognostically signifi¬ 
cant infoimation The woik of Putney and O’Keefe'® lepie- 
sents the only othei study with a somewhat similai appioacli 
to the problem Then conclusions, which suppoit the concept 
of the piecanceious iiatiue of keiatosis, aie at vaiiance with 
the lesults of this study and will be discussed 



Fig 2 Note the epitiiellal alteiations of h> Pei Keratosis on 
nith oideilj matuiatlon and gianulai lajei formation topped a tn 
lajei of acellulai Keratin in continuitv with an aiea of , nMei 

showing- surface accumulation of Keiatinized cells with letention ot 
No attpia IS present Foi classification pin poses this is HK Case - ' 

Ill 59-351S4 (X150 ) 


MATERIAL AND METHODS 

All of the laiyngoscopic biopsies accumulated duung the 
yeais 1945 thiough 1954 weie leviewed by two of us inde¬ 
pendently and without knowledge of the clinical findings oi 
subsequent couise The histologic alteiations weie classifjeo 
(see below) On the basis of these studies and analysis o 
the histones, clinical findings and diagnoses all cases o 
squamous caicinoma, squamous papillomas, laxyngeal voca 
nodules, contact gianulomas and nonspecific mflammatoiy 
lesions associated with minimal epithelial alteiations weie 
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^ Parikentotic arei fron a subtenuent blops^ sbo^^ insr di^- 
rnnj 1 ^atur-iiion in deepU acanthotic epithelial folds The nuclei present 
'ari'iiion in form and chromatin distribution This is classi- 
iK(i -is PK\ Case 2 U 111 =5«»-351^\ (X250 ) 
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might claiify the situation and supply piognostically signifi¬ 
cant infoimation The woik of Putney and O’Keefe’® lepie- 
sents the only othei study with a somewhat similai appioach 
to the pioblem Then conclusions, which suppoit the concept 
of the piecanceious natuie of keiatosis, aie at vaiiance with 
the lesults of this study and will be discussed 



Fig- 2 Note the epithelial alteiations of hjperkeratosis on 
M ith ordeili maturation and granulai Ia>er formation topped bj 'i n . 
la\ei of acellulai keratin in continuity y\ ith an area of 
showing suiface accumulation of keiatinized cells uith retention o£ 

No atypia is piesent Foi classification purposes this is HK Case - 
Ill 59-351SA (X150 ) 


MATERIAL AND METHODS 

All of the laiyngoscopic biopsies accumulated duiing the 
yeais 1945 thiough 1954 weie leviewed by two of us inde¬ 
pendently and without knowledge of the clinical findings oi 
subsequent couise The histologic alteiations weie classifie 
(see below) On the basis of these studies and analysis o 
the histones, clinical findings and diagnoses all cases o 
squamous caicinoma, squamous papillomas, laiyngeal voca 
nodules, contact gianulomas and nonspecific mflammatoiy 
lesions associated with minimal epithelial alteiations weie 
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this basis each case was placed m one of foui gioups hj’pei- 
keiatosis, HK, parakeratosis, PK, hj’peikeiatosis with atypia, 
HKA, paiakeiatosis with atypia, PKA (see Figs 1, 2, 3, 4, 5 
and 7) 


RESULTS 

On subsequent biopsv, at inteivals of 2 5, one and one 



ot cells area in the same hiopsi shoii in^ disorderlv maturation 

>n the ton 7 apparent in the deeper zones but present to a degree ei en 
keratinize •>1.5''^ Such areas as depicted here often fail to completed 
(X310) paiakeratotic This is PK 4. Case 4 AT U Ill o9-3517A 


lia°^ IS lespectiA'ely, thiee of these 87 cases AA’^eie found to 
j[g'u ®*luainous caicinoma These cases aie not inteipieted 
sug-o-*^^^^^ knetamoiphosis” of keiatosis into caicinoma as 
^ Pi lest,® but simply as the association of keiatotic 
■^hicf^tli^^f invasiA'e cancel—a A’^eiy frequent finding®®—in 
aiea ^ Ti^ biopsy iras taken fiom an imiepiesentativc 
e\GTiI ^ lemaikably low incidence foi this couise o± 

bionc^- spsaks highly of the accuiacy of the laijmgologists’ 
artnn^f thoroughness of the pathological ex- 

^ ion, for 470 cases of caicinoma of the laiA’nx Ateie 
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excluded Theie lemamed 87 consecutive cases of isolated 
laiyngeal Iceiatosis All of these patients have been followed 
to date, Decembei, 1959, oi to death, a minimum of five and 
a maximum of 15 yeais, and all subsequent pathological speci¬ 
mens have been studied and clinical obseivations lecoided 

The noimal epithelial coveiing of the laiynx is nonkeia- 
tinized squamous epithelium, except foi the laiyngeal ventiicle 



FtS i A typical aiea of hyperkeratosis showing' a thick 
epitlielmm nith a unifoim and orderly maturation of cells to form a tnic 
keratoh^alm grinulai layer A layei of desquamating Kei itin tops n 
lesion Tjpical HK Case i WU Ill 50-351CA (X2B0 ) 


and subglottic aiea wheie pseudostiatified, ciliated, columnai 
epithelium exists Epithelial hypei plasia, defined as thicken¬ 
ing •with 01 -without acanthosis, pai akei atosis, defined as the 
suiface accumulation of incompletely keiatinized cells letain- 
ing then nuclei, kei atosis and hypei kei atosis, defined as the 
foimation of a gianulai layei Avith suiface accumulation of 
completely keiatinized cells, epithelial atypia, defined as ab- 
noimal matuiation of the epithelial cells with niicleai abbeia- 
tion, but of insufficient degiee to be classified as caicinor^a- 
in situ, aie the moiphologic alteiations that weie studied 


On 
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this basis each case was placed m one of foui gioups liypei- 
keiatosis, HK, paiakeiatosis, PK, hjiieikeiatosis with atypia, 
HI\A, paiakeiatosis with atjina, PKA (see Figs 1, 2, 3, 4 5 
and 7) 


RESULTS 

On subsequent biopsy, at mteivals of 2 5, one and one 
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■ y O' i- '7'-^ 'v; p' 't:'" \ ' 
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°£ cells area m the same blops^ show injr disorderlv maturation 

m the ton i ^PP^rent in the deeper zones but present to a degrree e\en 
Such areas as depicted here often fail to completely 
(XSIO ) “ Paiakeratotic This is FK\ Case 4 AVU Ill 59-3517A 


h^^ IS lespectively, thiee of these 87 cases weie found to 
fjg'fc caicmoma These cases aie not inteipieted 

nistanioiphosis” of keiatosis into caicmoma as 
clia''^^ Piiest,® but simply as the association of keiatotic 
ivliicPu invasive cancel—a veiy fiequent fmdmg==—m 
aiea ^ Ti^ biopsy was taken fioni an imi epi esentative 
eienl ^ lemaikably low incidence foi this couise oi 

bior)=:^ spealvs highly of the accuiacy of the laijmgologists’ 
arm thoioughness of the pathological ex- 

na on, foi 470 cases of caicmoma of the laiynx weie 
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diagnosed by biopsj’ dm ing this same pei lod An incidence of 
0 2 pel cent foi this “eiioi” lays to lest, we hope, the debate 
concerning the accuiacy of biopsy and/oi histologic examina¬ 
tion These three cases, all in males, aie consideied squamous 
carcinoma fiom the onset 

Of the 84 lemaining cases, 74 weie male and ten female 
The mean age for the males is 51 7 veai s and foi the females 



pUsS ‘ from a blops^ taken in l^ol showing- epithelial h\per- 

Poc* - P'lrakcralosis Other aieas ■\^ ere interpreted as HKA 

^ u 1. Ill ’.^-^523 \ (X275 ) 


\ ^ The distiibution of cases bv decades of age is 

s own in Table I The dominant sj'mptom was hoaiseness, 
T Piesent foi vaiying lengths of time as shown in 

a e II The aieas of the lai-jTix imohed by keiatosis aie 
-loivn in Table III No coiielation is found between site of 
J^'oiement and duiation of s\Tnptoms oi histologic changes 
c nine cases with mvohement of the inteiai\i:enoid aiea 
the posteiior poitions of both \ocal coids coiiespond to 
^ at has been called pachydeimia lai\Tigis^ None of these 
^ine cases developed in\asive caicinoma 
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TABLE I 


DlsU ibution b\ Decades of 84 Patients uitli Laivngeal Keiatosis 


IDccctdcs 

JO-JI io-i*) fO-49 co-'l CO-O 70-7'! 


Males 

Females 


2 

0 

10 

3 

20 IS 

2 3 


Total 


2 

13 

22 21 

21 5 




TABLE ir 




Diiiation of 

Iloaiseiiess Piioi to Biopsi m 84 
ii/tli Laiinge.U Keiatosis 

Patients 



0-G 

7-12 12-lS 

Aloiitli? 
10-21 25-30 

30+ tJiilcno'vn 

Niinibei 

of Patients 

44 

7 8 

0 C 

17 2 


TABLE in 

Sites of Lamigcal Involvement by Keiatosis, 84 

Patients 

Niiinboi of Casco I’orCtiil 

Both Tine Vocal Coids 

28 

33 

Left True Vocal Coi d 

IG 

19 

Right True Vocal Coid 

13 

15 

Both Vocal Golds and Intelai\teiioid Aiea 

9 

11 

Intel ai vtenoid Aioa Only 

8 

10 

Miscellaneous 

10 

12 


SI 

100 


TABLE IV 

Histologic Classification, Mean Ages, Yeais Polloneil 

84 Cas es of Laryngeal Keiatosis _ . —. 

Hisiolo^lc gubR'i oup* No of Ciisi *< Moan Ago 1 cai s IMonn ^ o ni *1 I' 

IIK 35 51 8 

PK 31 47 3 

IIKA 13 G15 

PKA 6 52 0 


•Sl'c U\t foi clcriDllloii of tlieso gioiips 


70 
SO 
7 2 
6 4 


We have no conclusive evidence legaiding inciting agents 
01 causal factois Symptomatically a few individuals ino- 
pioved aftei the cessation of excessive smoking oi the institu¬ 
tion of voice theiapy, but the significance of this is unceitam 

The histologic classification of the keiatotic lesions m these 
patients is found in Table IV Included aie the mean age ol 
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the patients in each sub-gioup and the a^eiage number of 
veais the patients weie followed As previously mentioned 
all of these patients have been followed to date oi death 
Those alive have been questioned as to persistence of sjunp- 
toms, fuithei theiapy and, wheie possible, cuiient laijuigo- 
scopic observations lecoided The cause of death is knovTi 
in all patients dead 

The numbei of cases with lecuiience oi persistence of 
hiiieikeiatosis is estimated in two ways (see Table V) one, 


TABLE V 

Recurrence of Hyperkeratosis m 84 Cases as Determined b^ (a) Multiple 


Histologic 

SubgrrouD* 

(a) Multiple 
Biopsies 

S^ mptomatic 

(b) 

As'Tnptomatic 

Unkncw n 

HK 

PK 

HIU 

P1L4. 

10 

12 

20 

r» 

0 

4 

10 

1 

10 

10 

1 

IS 

1 

4 

5 

2 

0 

Total 

23 

36 

ss 

10 


•~ee teyt for definition of these groups 


ose cases pi oven by subsequent biopsies and two those 
cases with persistent oi lecuiient hoarseness Twenty-five 
c le 84 cases (30 per cent) had lecurience proven by biopsy 
ose to half of the cases had peisistence of hoarseness and 
Piesumably of hyperkeratosis The ti ue lecuiience oi pei- 
sis ence late lies somewhere between the two estimates A 
percentage (73 per cent) of patients with epithelial 
>pia m addition to keiatosis had persistence of svmptoms 
1(^ biopsies Table IV shows the distribution of the 

ions in the 25 cases with multiple biopsies 

keratosis mav occasionally invoke large areas, 
PPeai quite aggiessne and naiiow the glottis enough to 
^^essi ate tracheotomy foi lespiiatorj* distress, tivo such 
ui sf found Unless the lepeated endoscopic excisions 
done with caie a useless lai’jmx mav lesult 
f, luctne cases in this senes with extensue and le- 

Iacton lesions aie reported herein 
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1 GB, a 60-\eai old ■»\hite insulation senice managei, nas first 
seen in Decembei, 1946, having been inteimittentlv hoarse foi fen leais 
He abused his voice, shouting at woik, and subsequentU vas found to 
have a positne seiologic test foi siphilis Endoscopic examination 
show ed thickened i ed gi ay x ocal bands \\ ith involvement of the left 
aryepiglottic fold Biopsies weie taken that showed Inperkeiatosis 
Over the ensuing 12 years he was admitted to the hospital 44 times and 
46 biopsies and strippings of both tiue and false cords and extensive 
areas of the supiaglottic mucosa perfoimed All of these showed hiper 
keratosis, epithelial hjperplasia and occasional!} slight epithelial atjpia 
The last biopsi was taken m Decembei 1957 Caicinoma was neier 
found His voice impioved somewhat aftei each excision, and though 
he deci eased smoking he did not stop He died in Mav, 195S, of heart 
failure without evidence of laivngea! cancer Due to the care taken hi 
his lanngologist his lai\n\ lemained functional, though his voice was 
hoaise (see Pig 1) 


TABLE VI 


Distiibution of Reciiiient Isolated Keiatosis in 25 Cases 
with Multiple Biopsies _ 


Site No 

of Cases 

Pioposed Therapv' 

One Coid 

5 

Laivngofissuie 

Both Coids 

11 

Irradiation Theiapv 

Entire Laivnx 

3 

Laiyngectomv 

Both Golds and Subglottic Aiea 

1 

Lar} ngectomv 

“Pacliydeimia Laungis" 

3 


One Cord and 


Conserv’ative Measuies 

Intel aivtenoid Aiea 

1 

Conseivative Measures 

Intel aiytenoid Area Onlv 

1 

Conservative Measures 


•See text 


Case 2 I L , a 73 v^eai old white male meichant was seen in June, 1948, 
with a histoiy of hoaiseness foi two veais and a white plaque on the an 
teiioi thud of both coids with involvement of the antenor commissme 
The fust and eight subsequent biopsies, ovei the ensuing nine veais, 
showed extreme hypei kei atosis with model ate atvpia Each stiippiwg 
was associated with maiked impiov'ement in the quality of his voice He 
was last seen in Maich, 1959, at the age of 84, with a small qmescen 
white patch on the left cord Keiatotic involvement in this case ha 
been limited to the tiue coids and anteiioi commissure Caicinoma ha 
not presented itself, and this man still has a functional lannx (see his 
2 and 3) 

The lesults of the follow-up study on the 84 deteimmate 
cases are shown m Table VII Thiee of these 84 patients 
developed carcinoma of the laiynx one, nine months, one, 
SIX yeais, and the othei eig'ht yeais aftei the initial biopsy 
demonstiating kei atosis 

Case 3 MK a 50 veai old policeman was seen in Januarv, 
plaining of intermittent hoaiseness ot one v^eai’s duiation and a 
weight loss hat}ngoscopv showed a tough white lesion 
tiue cords Biopsj showed hvperkeiatosis Nine months latei “e pa 
was seen at anothei hospital bv anothei ph}sician foi peisistent s> 
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toms Another biopsv showed invasive epidermoid carcinoma and he 
was treated hv irradiation therapi Persistent cancer was found three 
months later and a laryngectomv demonstrated a 4x3 cm poorlv dif¬ 
ferentiated carcinoma with blood lessel invasion Tumor was piesent 
at the surgical margins Stomal recurience was noted a few months 
later and he died 19 months after his first biopsv 

i H J a 64 vear-old negro laborer was first seen in September 
1 0 - complaining of painless hoarseness of one ^ ear’s duration Larvn- 
pscopic examination showed leukoplakia of the anterior third of the 
left vocal cord without change in its mobiliti A biopsv and stripping 
demonsirated hiperkeratosis and atvpia (see Pigs 4 and 5) He was 
not seen again until August 1955, when he returned complaining of 
Hoarseness A small white plaque on the anterior third of the right 
cord was biopsied but no histological abnormalities were seen In Sep- 


TABLE VII 

Surnial of Patients with Isolated Keratosis Followed foi Fne to 15 Years 

- (19451955) 

SI Cases—Total Series 
o Cases Hissed Carcinoma ”* 

"^®6s—Determinate Senes 

1 ra Dei eloped Invasive Epidermoid Caicmoma— 

7 e months post biopsv died of cancel 10 months latei 
1 pa ^ c 'ears post biopsi, alive and well 
C 7 Paa ® P°®*^ biopsv alive and well 

aa ^6''elop Epidermoid Caicmoma— 

’’ cases alive and well 

Mses died of unrelated disease 
cardiotascular 
I cancer 

2 each lung and liver 

_ 1 each breast stomach and soft tissue (saicoma) 

^-< m iscella neous (cirrho sis tuberculosis asthma etc ) 

•Se^ text] ~ -- 


of the lefi^ V admitted to St Louis Vetei-ans Hospital a lesion 

and a Iarvaal° * biopsied diagnosed as squamous carcinoma 

metastase- t^^d t™' alive without evidence of 


haiins: been n ^ oixearold white male was first seen in Mai 1951 
showed eight lears Lanngoscopic examination 

marked on keratosis of the posterior third of each cord more 

''oiember of lo-p u ®*°P®ms done in Mai and December of 19il and 
^nd modei-pto pr ^ showed epithelial hiperplasia minimal hi-perkeratosis 
"as seen therapi was giien In April 1959 

local cord an exophitic mass on the posterior half of the left 

noma (see Pie diagnosed as iniasiie squamous carci 

larniv to date received irradiation therapi and has a functional 


lelon^^ ^ diffeient fiom Cases 4 and 5 Although the de- 
Jqj, of caicmoma is beyond the thiee-month time limit 

oases designated as a “missed caicmoma” its size, extent 
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Fig- 8 Same case as Fig 7 This in\asi\e -n ell differentiated 
izing carcinoma ^\as tound on biops\ eight jeais latei vl u 
(X115 ) 
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and lapid evolution to death m spite of theiapy aie in favoi 
of its having been cancel fiom the onset In addition, the 
size of the initial biopsies was not what we considei adequate 
at the piesent time for a laijuigeal lesion of the extent initiallv 
desciibed This is the onlj' case of this natuie in this senes 
and emphasizes the need foi adequate sampling, howe^el, we 
piefei to classify tins case as one of caicinoma developing 
a laiynx with hypeiheiatosis 

Gases 4 and 5, both in the HKA histologic gioup, may be 
consideied in thiee possible ways The fust is that they also 
lepiesent caicinoma piesent fiom the onset but oveilooked 
foi a peiiod of six to eight yeais This is most unlikely in 
iiew of the 1 epeated examinations and biopsies and the natuial 
nistoiw of laijmgeal cancel A second possibility' is that the 
^uential appeal ance of these lesions is puiely coincidental 
Finallv, theie is the possibility that isolated keiatosis is tiuly 
Piecanceious and that in some way as yet unknown, caicinoma 
aiises flora the keiatotic lesion In oidei to suppoit this last 
possibility it would be necessaiy to demonstiate that the 
numbei of cases of caicinoma of the laiymx encounteied in a 
ffioiip of patients with laiyngeal keiatosis lepiesents a sig¬ 
nificantly inei eased incidence when compaied to a suitable 
contiol gioup 

Attempts to analvze oui data statistically vielded no con- 
c iisiie infoiiuation m that ive weie unable to piove that the 
pa lents iMth keiatosis, as a gioup had the same laiyngeal 
%ncei incidence as the geneial population Noi could ne 
loie that the incidences diffeied significantly 

The analysis failed because the minimum lequisite statis- 
^ica data weie not a\ailable i e we do not know the tiue 
a^'fl keiatosis in the geneial population oi at autopsy, 

stah^T ^ cases of kei atosis followed by cancel The 

lelationsliip between keiatosis and caicinoma of 
of knoivn until considei ably laigei numbei s 

'''"ith keiatosis aie studied with long-teim follow- 
until accuiate data i elated to the incidence of lai\Ti- 
^icinoma m a suitable contiol population become a%ail- 
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DISCUSSION AND COMMENT 


The lecent attention given to the tieatment of piemalignant 
lesions and eaily cancel by ablative suigeij^ oi iiiadiation 
theiapy®'”-’"’-^® as well as the popular notion of the piecancei- 
ous natuie of laiyngeal keiatosis’' should at least be 
suppoited by the demonstiation of an appieciable iisk of 
malignancy attendant upon conseivative management, fui- 
thei, it should be shown that the iisk of moitality, moibidity 
and loss of function attending any pioposed theiapy be less 
than the iisk of associated oi subsequent malignancy Ulti¬ 
mately it would be desiiable if some lational cause and effect 
lelationship could be established between the pioposed pie- 
malignant state” and invasive cancer In oui piesent state 
of ignoiance legaidmg the pathogenesis of cancel this as 
lequiiement, at least for keiatosis and epideimoid caicinoma 
of the laiynx, is impossible to establish The influence o 
occupational iiiitants, chionic laiyngeal inflammation, voice 
abuse, smoking, alcohol intake, vitamin deficiencies and s luc 
tuial laiyngeal abnoimalities, all factois consideied o uu 
poitance in lelation to keiatosis piovide, as yet, no la ion 
causal explanation foi the development of caicinoma 

In oui opinion the piemalignant natuie of keiatosis a^nd 
the metamoiphosis of keiatosis to cancel aie based m 
main upon lepetition of pieviously lepoited case 
with an inclement each time of a few moie chmca 
These studies ceitainly laise the question of a I 

state, but they hardly seive to piovide the lequisite ciin 

pi oof 


In the absence of statistical evidence of the mahgnan 
tential of laiyngeal keiatosis, clinical judgment mus 
upon the lesults of senes of consecutive cases tiea e 
seivatively The obseivations of Putney and ® ^ .g 

68 cases of keratosis aie most peitment Of then 68 ^ ^ 

27 latei developed caicinoma Of these 27, six weie 
within SIX months They consider these six cases as ca^^^ 
noma fiom the start and these cases aie compaiawe ^ 
thiee m our gioup in which cancer was evident wit 
months Having excluded these six, 62 cases tiea 
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seivativelv lemamed and of these 21 developed caicmoma 
o\ei a peiiod langing up to ten yeais, ten within two yeais 
and 11 theieafter 

The latio of cases eventually developing cancel to total 
cases (21 of 62) in the Putnej- and O’Keefe senes does not 
compaie favoiably with the lesults of the piesent senes 
(tliiee of 84) We have not found anj’- important diffeiences 
between these two gioups of patients with keiatosis to ex¬ 
plain this diffeience 'The age lange, mean age, sex latio 
and mean duiation of laij’ngeal symptoms aie appioximately 
the same Peihaps some unknown patient selection factois 
and diffenng pathologic cntena aie lesponsible foi the 
obseived vaiiance 

In oui expel lence conseivative theiapy has yielded most 
giatifjnng lesults With caieful coopeiation between the 
aijmgologist and pathologist the nsk of missing cancel in 
nny of its stages is veij"- small Oui evaluation of these le- 
sults IS that the nsk of subsequent caicmoma m caiefully 
olloved patients with keiatosis is so small as to obviate the 
necessitj- of piophylactic anticancei tieatment This evalua- 
lon finds additional support fiom the following consideia- 
lons Suppose the most advanced and i ecent thinking on the 
eiapy of keiatosis^^ weie utilized in oui senes of cases 
IS would call foi lai-jTigofissuie foi lecunent keiatosis 
iniited to one vocal coid, uiadiation theiapy foi lecuiiences 
in\o\ing both vocal coids and laijTigectomy foi ii radiation 
ni uie and lecunences with extensive papillomatous mvolve- 
en of the lai-jmx Pachydeimia laryngis and postenoi 
^ommissuie lesions would be tieated conseiwatively Of the 
T senes with pio\en lecunent keiatosis (see 

e '’1), fi\e would ha\e had laijTigofissuie, 11, inadiation 
eiapj and foui vould be consideied candidates foi laijm- 
ha\ ^ unable to saj" that this tieatment plan would 

cas ^ ^ single case of laiyngeal cancel None of the 

1 'vould have had suigical theiapy subsequently de- 
the ^icinoma and ten of the 11 candidates foi X-rav 
liav^^f' cancel One case (Case 5) might 

tosi^ I^naj theiapj in that his i ecui i ent kei a- 

*'s might ha\e disappeaied, hovexer, irradiation theiapy 
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dees not help all such cases”and theie is no evidence 
that such theiapy actually pievents the subsequent appeaiance 
of malignancy These views aie made even moie compelling 
when one leahzes that the X-iaj'" theiapy actually given foi 
the tiue cold caicmoma that appealed in this case (Case 5) 
would have been an impossible theiapeutic consideiation had 
piioi iiiadiation been given foi keiatosis, and the suigical 
iisk of moibidity in opeiating in an iiiadiated field is also 
inci eased Finally, emphasis should be diiected to the fact 
that the pioposed theiapy would not have pi evented tivo of 
thiee cases of caicmoma (Cases 3 and 4) in this senes be¬ 
cause these two patients did not have a lecuiience of keia¬ 
tosis aftei nine months and eight yeais i espectively, but lathei 
the leappeaiance of hoaiseness hei aided the pieseiice ot in¬ 
vasive caicmoma 

Conseivative theiapy, in the foim of investigation and ex¬ 
clusion of iiiitant factois known to be associated with keia¬ 
tosis, adequate laiyngeal examination at pioperly timed intei- 
vals togethei with caieful biopsy and stiipping of the in¬ 
volved mucosa, has pi oven adequate in all cases The appeai¬ 
ance of cancel m patients of this senes with atypical epithelial 
alteiations is some indication that these patients should be 
followed with gieatei caie 

Seveial well defined lesions and some less well categoii^ed 
conditions aie associated with hypeiplasia and keiatmization 
of the laiynx, paiticulaily the vocal coids Of these chioinc 
hypeitiophic laiyngitis, squamous papillomas, laiyngeal voca 
nodules and squamous caicmoma aie moie fieqiient than 
isolated keiatosis The gioss diffeientiation of these lesions 
IS not difficult foi the expeiienced laiyngologist, and the mi- 
cioscopical appeaiance is chaiacteiistic The exception is the 
gioss diffeientiation of isolated keiatosis fiom well diffei- 
entiated keiatimzmg squamous carcinoma Heie the laiyn- 
gologist must lely on the pathologist’s inteipietation of tie 
biopsy and the pathologist must accept the lesponsibihty o 
his diagnosis Equivocal diagnoses, such as “almost a keia- 
tinizing squamous cell caicmoma,” “epithelial papiUosis, pei- 
haps malignant” and “veiy like cancel,”” aie of no help o 
the laiyngologist They seive only to cieate a climate o 
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confusion in winch eveiy pathologic diagnosis of keiatosis 
IS viewed with suspicion and appiehension Even woise, they 
mav foice him to the use of ladical theiapeutic piocedures 
foi a manifestly benign condition When close coopeiation 
exists beti^-een a laij-ngologist who takes accuiate biopsies 
and an expeiienced pathologist who makes a caieful studj’’ of 
the matenal, the eiioi in assessing the tiue natuie of the 
laiyngeal lesion is sufficiently small to place confidence in 
the use of conseivative measuies in the management of 
isolated keiatosis 


SUMMARY 


Eighti’-seven individuals with clinical and histological find¬ 
ings of laivngeal keiatosis have been followed foi a minimum 
of five and a maximum of 15 yeais The age, sex, anatomical 
and pathological chaiacteiistics of the gioup aie defined 


Thiee individuals weie found on subsequent biopsv, within 
tliiee months, to have invasive caicinoma These aie con- 
sideied to have had caicinoma fiom the onset that was missed 
n the fust biopsy They lepiesent an incidence of less than 
5 pel cent foi this “eiioi” among the 470 cases of lai’jmgeal 
caicinoma diagnosed dm mg the time undei study 


Of the lemaming 84 cases, thiee developed laijmgeal caici¬ 
noma at inteivals of nine months, six jeais and eight veais 
lespectivelv aftei the diagnosis of keiatosis One of these 
lee patients died of laijuigeal caicinoma Two aie alive 
an well without evidence of peisistent disease one following 
ai’J'ngectomy and one following iiiadiation theiapy 

patients did not de\elop laijmgeal caicinoma 
ip] alive and well to date while 26 died of un- 

a ec diseases Of the 25 cases with biopsy pi oven pei- 
keiatosis and the 36 with sj-mptomatic peisistence, 
eloped laijuigeal caicinoma 

bindings do not support the pievalent concept that 

'SIS ^P^^'^’^neious condition Anal- 

° does not support the institution of pi ophylactic 

cancel theiapy, e g , laijTigofissuie, uiadiation and laiyn- 
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does not help all such cases”’’ ” and iheie is no evidence 
that such theiapy actually pi events the subsequent appeal ance 
of malignancy These views aie made even moie compelling 
when one leahzes that the X-iay theiapy actually given foi 
the tiue cold caicinoma that appealed in this case (Case 5) 
would have been an impossible theiapeutic consideiation had 
piioi iiiadiation been given foi keiatosis, and the singical 
iisk of moibidity in opeiating in an iiiadiated field is also 
incieased Finally, emphasis should be diiected to the fact 
that the pioposed theiapy would not have pi evented two of 
thiee cases of caicinoma (Cases 3 and 4) in this senes be¬ 
cause these two patients did not have a lecuiience of keia¬ 
tosis aftei nine months and eight yeais lespectively, but lathei 
the leappeaiance of hoaiseness hei aided the piesence of in¬ 
vasive caicinoma 

Conseivative theiapy, in the foim of investigation and ex¬ 
clusion of iiiitant factois known to be associated with keia¬ 
tosis, adequate laiyngeal examination at piopeily timed intei- 
vals togethei with caieful biopsy and stiippmg of the in¬ 
volved mucosa, has pi oven adequate in all cases The appeai- 
ance of cancel in patients of this senes with atypical epithe la 
alteiations is some indication that these patients should e 
followed with gieatei caie 

Seveial well defined lesions and some less well categoiized 
conditions aie associated with hypeiplasia and keiatiniza ion 
of the laiynx, paiticulaily the vocal coids Of these cuoiiic 
hypeitiophic laiyngitis, squamous papillomas, laiyngeal voca 
nodules and squamous caicinoma aie moie fiequent la^i 
isolated keiatosis The gioss diffeientiation of these lesions 
IS not difficult foi the expeiieiiced laiyngologist, and the mi 
cioscopical appeal ance is chaiacteiistic The exception is le 
gloss diffeientiation of isolated keiatosis fiom well ci ei^ 
entiated keiatmizing squamous caicinoma Heie the 
gologist must lely on the pathologist’s inteipietation o i 
biopsy and the pathologist must accept the lespoiisibihty^^^^ 
his diagnosis Equivocal diagnoses, such as “almost a cei^ 
tmizing squamous cell caicinoma,” “epithelial papiHosis, pe 
haps malignant” and “veiy like cancel,”” aie of no hep 
the laiyngologist They seive only to cieate a clima 
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THE JAMES E NEWCOMB AWARD 

Di Joel J Piessman, of Los Angeles was chosen by the 
members of the Amencan Lartnigological Association at its 
annual meeting lecently to be the recipient of the James E 
Xencomb Awaid for his outstanding contribution to leseaich 
in otolaryngology. 
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gectomy foi patients with laryngeal keiatosis The theoietical 
application of these measuies to oui senes shows that not a 
single case of cancel would definitely have been pi evented and 
emphasizes the iisk of moibidity and laiyngeal dysfunction 
attending such pioceduies 

Conseivative theiapeutic measuies, caieful follow-up laiyn- 
geal examinations with biopsy as indicated have pi oven ade¬ 
quate in the patients studied 

The moiphologic alteiations aie classified, defined and 
illustiated Individuals with atypia as well as keiatosis have 
a highei incidence of peisistence and should be obseived moie 
closely 
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01 mold Otheis ha^e followed, using vaiions mateiials as 
molds 01 stents to pieseive the continuit\' of the phaiynx 
with the esophagus until the giaft i\as secuie Piessman," 
expelimentally in animals, has used the Ivophilized aoita as 
a liomogiaft to close this defect with \eiv inteiesting lesults 
Som‘ has used a poition of the uppei tiachea and laiynx ith 
paitial skin giafting to close the defect pioduced by suigeiv 
hen the phaijiix and a poition of the ceivical esophagus 
lias lemoved Anv lesion iniohing the phaiinix and lequii- 
mgthe lemoval of nioie than 70 pei cent of its ciicumfeience 
IS moie than likely to end with a stiictiiie oi incomplete 
healing 


The oiigmal tube stent i\as fust made by Negus," of 
poliethilene tubing, and latei the iiiegulai shaped tube 
confoiming moie to the shape of the pliaijmx and laiyngo- 
piarnix i\as made of latex lubbei and used by Shaw and 
imeiod' lather extensively Conley"has used both the 
antalum wiie mesh, tubal plastic stent and also woven nvlon 
s ent in a numbei of cases lepoited iiith success Much the 
same lesults haie been obtained by otheis iiho have attempted 
0 leconstiuct the pharjmx and ceivical esophagus when eithei 
m complete ciicumfeience was iemo\ed oi a sufficient 
amount so that piimaiy closuie was thought impossible 


tl iCMewing the cases opeiated, I will discuss 

le ecinique used In all cases the skin was lemoved fiom 
sill face of the thigh, wheie the least haii beaiing 
found This was taken vith the electnc deima- 
in!^^ *+f attempt i\as made to cut the giaft 18/1000 of an 

to fiiwn cases Then the skin was ti mimed 

® between the phaijmx and esophagus In most 
the Ediiaids Tapp arteiial giaft was used as 

shin nf giaft was sutuied fust to the remaining 

phaii-ncT^+^°^^ which was neaiest the mid-hne in the partial 
feienr omized patients, and then to the entiie ciicuni- 
case nf +1 PbarjTix abo\e and the esophagus below In 
placed nr. u ‘Completely phaij-ngectomized patients it was 
sutuied nl fissue ovei the anterioi longitudinal ligament, 

and helmcomplete ciicumfeience of the phaiynx 
' 0 he esophagus The Edwaids Tapp tube i^as 



SKIN GRAFTING IN PARTIAL AND COMPLETE 
LARYNGO-PHARYNGECTOMY AND 
CERVICAL-ESOPHAGECTOMY 'f 

Herbert H Harris, M D , 

Houston, Tex 


When dealing with laige advanced caicinomatous lesions 
of the laiyngophaiynx and adjacent ceivical esophagus, one 
must assume the attitude of an optimist, foi at best the five 
yeai suivival late is pool with eithei suigeiy, oi iiiadiation 
If one can count eithei as definitive, suigeiy would cei- 
tainly be the choice The extensive suigeiy that must be 
done IS not without its complications and hazai ds As to life 
of the patient, the ultimate pool lesults aie not giatifymg 


When the continuity of the phaiynx and esophagus is m- 
teiiupted in oidei to lemove all the cancel ous tissue, some 
type of leconstiuction must be done in oidei to foim a neis 
gullet foi the passage of food and saliva Piioi to le 
antibiotic days this was almost an impossibility, thougi 
Tiottei' mentioned it with much enthusiasm m 1913 
in 1917, fust desciibed the piinciple of inlay giafting of sp i 
thickness skill suppoited by a solid mold oi stent foi mou 
lesions The use in the laiyngophaiynx had to ^ 

advent of chemotheiapy and antibiotics foi its success oo 
key^ established the leally fust successful method m ns 
two stage pioceduie in 1948 By the use of skin flaps an 
leconstiuctive pioceduies he was able to foim a new phaiynx 
This method was often fi aught with complications, tempoiaiy 
phaiyngostomes and sometimes weeks of hospitalization 
1950 Owen and Negus^ weie the fust to leconstiuct e 
phaiynx and ceivical esophagus in a one-stage pioceduie y 
means of a fiee split thickness giaft held in place by a s en 
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good health by eating -well masticated and pureed foods The 
opening remains at about 16 to 18 F 


In the othei case, a fistula developed the tenth day, but, 
because of the increasing size of the fistula the mold was 
removed m four weeks The mold did not shp, and the fistula 
closed one month after the mold was removed This patient 
e^ired six months after surgery, of cardiac decompensation 
ho clmical evidence of carcinoma could be seen at the time 
of death, although a post-mortem was not obtamed 


The third case was an extiemely extensive lesion mvohnng 
the larynx, laryngophaiynx and the cei\ncal esophagus The 
esophagus was removed down to the level of the suprasternal 
notch and the trachea at approximately the same level In 
addition, a bilateral thyroidectomy was done en bloc rvith the 
lan-ngopharynx and cervical esophagus This patient expired 
on the seventh day as a result of aspiration of vomitis A 
post-mortem examination revealed that only about 30 pei cent 
0 the graft had taken This patient was extremely emaciated 
and m verj' poor condition for surgeiy. 

The five cases of laryngectomy and pai*tial pharyngectomy, 
some with radical neck dissection, will be taken up m two 

groupa those without ii'radiation, and those with iiuadiabon 
prior to surgerv 


eie were three cases in the first group all ^vlth large 
Pn orm sinus lesions and duect extension beyond the carti- 
aginous confines of the larjiix In only one was there a 
astatic gland in the upper cervical chain All the cases 
th^^^l total rvide field larjugectomy, removal of 

0 e of the thj*roid gland and radical neck dissection 
\ lesion In all, the lesion m- 

loiv^ 1 ^ ^^spiglottic fold and extended well down to the 

of pv pjuifoi'm sinus, so that the lower margin 

lower border of the crico- 
e~onL including a \ery small portion of the cercucal 

u-nc rnajoi part of the defect m all of these cases 

0 X 1 ° to cm , ^ ith only a small strip of mucosa 

one-half centimeters remaining connecting the 
V ith the pharjTix This was not considered ade- 
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leveled below by lemovmg a wedge so that it would fit bettei 
into the esophagus Aftei the stent has been placed so that 
it was well above the upper suture line, it should also extend 
at least one to two centimeteis below The complete closuie 
of the giaft was accomplished by suturing it to the opposite 
side of the mucosa in the paitially phaiyngectomized patients 
and sutuiing the edges of the fiee giaft togethei to complete 
the closuie in the completely phaiyngectomized patients In 
all instances 3-0 catgut was used The sutiiies weie placed 
as close togethei as was necessaiy to close any defect and to 
obtain a watei tight closuie The ovei-lying skin was then 
closed in the usual mannei with two lows of sutuies A 
small diain was placed away fiom the giaft on each side and 
a light piessuie dressing applied A feeding tube had alieadv 
been intioduced thiough the stent into the stomach Eight 
cases weie managed and lepaiied by the afoie-mentioned 
technique 

The thiee cases of laiyngo-phaiyngectomy and ceivical- 
esophagectomy will be discussed as a gioup The fust case 
was 111 veiy good condition and piesented an almost complete 
annulai lesion in the legion of the ciicophaiyngus oi slightly 
above The other two cases had lathei laige lesions of the 
laiyngophaiynx, the pyiifoim sinus and extending into the 
esophageal aiea Both weie poor suigical iisks having lost 
considerable weight as a lesult of dysphagia and also pie¬ 
sented the pioblem of laiyngeal obstiuction due to the ex¬ 
tensive encioachment of the lesion into the supiaglottic larynx 
In the first case and in one of the more advanced cases a 
tubulai plastic stent was used appioximately 2 cm in diam- 
etei Both cases developed a fistula One had the sten 
lemoved at 14 days and the othei at one month 

In the fust case, the smallei ciicophaiyngeal lesion, the 
fistula closed in appioximately two weeks The patient has 
lemained well for five yeais and ten months The stent was 
ejected paitially into the oiophaiynx the seventh day but was 
not lemoved until the fouiteenth day as mentioned above 
Though she has a small strictuie which has been dilate 
seveial times (none recently), she has been able to maintain 
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good health by eating -well masticated and puieed foods The 
opening lemains at about 16 to 18 F. 


In the othei case, a fistula developed the tenth day, but, 
because of the inci easing size of the fistula the mold was 
lemoved in foui weeks The mold did not slip, and the fistula 
closed one month after the mold was lemoved This patient 
evpiied SIX months aftei suigery, of cardiac decompensation 
No clinical evidence of caicinoma could be seen at the time 
of death, although a post-moitem was not obtained 


The thud case was an extiemely extensive lesion involving 
the larj-nx, lai-juigopharjiix and the ceivical esophagus The 
esophagus was lemoved down to the level of the supi asternal 
notch and the tiachea at appioximately the same level In 
addition, a bilateial thjT.oidectomy was done en bloc ^^'lth the 
lanTigophai-jTix and ceivical esophagus This patient expiied 
on the seventh day as a lesult of aspuabon of \omitis A 
post-mortem examination levealed that only about 30 pei cent 
of the graft had taken This patient was exti emely emaciated 
and in ^ely poor condition foi suigeiy 

The five cases of laiyngectomy and parbal pharyngectoniy, 
some nith radical neck dissection, will be taken up in bvo 

gioiips' those without iiradiation, and those with iiiadiation 
pi 101 to surgeiy 


eie weie thiee cases m the fust gioup all with laige 
Kui oiTn sinus lesions and diiect extension beyond the caiti- 
aginous confines of the laijTix In only one was theie a 
astabc gland in the uppei ceiMcal chain All the cases 
total ^^-lde field larj-ngectomy, remo^al of 
e 0 e of the thjmoid gland and radical neck dissection 

lesion In all, the lesion in- 
® epiglottic fold and extended %\ell do'wn to the 
of ^^its of the pyiifoimi sinus, so that the lowei maigin 
, the le^el of the lowei border of the ciico- 

esnnih'^^^^’ including a veiy small portion of the ceivical 
«ac ma]oi- pait of the defect in all of these cases 

Qj, . PPiovimately 8-9 cm , -with only a small stiip of mucosa 

centimeteis lemaining connecting the 
gns With the pharjTix This was not consideied ade- 



956 


HARRIS SKIN GRAFT IN LARYNGECTOMi 


quate loi closuie because of tlie gieai length of the defect 
beyond tins stnp ot mucosa In all of tliesc cases a split 
thickness giaft was diaped ovei a tlnee-fouith inch Edwaids 
Tapp tube and siitui ed in place as desci ibed in the technique 
Two of these cases lecoveied without suigical complications 
In one a fistula developed the sixth day, when the patient 
diank a full glass of watei Some of it leaked aiound the 
tube and extravasated beneath the skin ovei the side of the 
neck wheie the ladical neck pioceduie had been peifoimed 
It was necessaiy to lemove the stent on the seventh day 
because of infection, and a fistula developed just above the 
tiacheal stoma 


In the othei two cases, without complications, the stent 
was allowed to lemain in place foi 21 days In the case 
wheie the fistula had developed, a secondaiy closuie was 
accomplished at the end of two months All of these cases 
have had local leciuience one at the end of six months, one 
at the end of ten months, and one at the end of one veai 
Swallowing was noimal in all cases aftei lemoval of the stent, 
01 when the fistula was closed in the one case The swallow¬ 
ing lemained good even aftei evidence ot lecunence Two of 
the cases had lecuiience fiom involved glands in the lecuiient 
laiyngeal neive chain oi fiom lymphatic extension into the 
esophageal oi tiacheal aiea 

In one the lecuiieiice was highei up in the phaiynx All 
weie tieated with X-iays following evidence of lecuiience 
Two have died ol hemoiihage six months and one yeai aftei 
iiiadiation, and one is still living and fiee of clinical evidence 
of disease six months aftei iiiadiation 


In the lattei gioup the two cases weie tieated with X-iays 
piioi to suigeiy at the lequest of the patient Both of these 
patients had laige pyiifoim sinus lesions and should have 
been tieated initially with suigeiy Both had evidence o 
Iiiadiation neciosis with extension of the tumoi into caitilage 
In both, a small stnp of mucosa was left lemaining, appio^j' 
mately one to one and one-half centimeteis in width, wi i 
the gieatei defect appioximately 8-9 cm between the phaiynx 
and the cncophaiyngeal aiea In one, a laiyngectomv was 
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done, with a paitial skin giaft of the aiea Infection supei- 
lened, and a laige fistula developed The stent was lemoved 
two weeks latei Pathological study of the specimen showed 
no e\idence of tumoi The laige defect aftei laijTigectoniv 
was necessaiy because of the tiemendous fibiosis and neciosis 
■which had occuiied due to iiiadiation This patient died 
se\en months aftei suigeiy, due to diiect extension fioni a 
metastatic gland beneath the clavicle on the light side This 
became ulceiative and infiltiatne, and the patient expiied of 
hemoiihage The phaijmgostonie which had developed did 
not close Post-moitem examination showed no evidence of 
metastatic caicinoma in othei poitions of the body 

In the othei case, a laijmgectomy, lemoval of the lobe of 
the thyioid and ladical neck dissection on the side of the 
esion was done The defect was laigei tlian m the pievious 
^se, and skin giafting wms done ovei a thiee-quaitei inch 
dwaids Tapp tube, as in the pievious case A complete take 
.^11 occuiied, it was lemoved in thiee w’eeks, and 

swallowing was noimal Two months aftei suigeiy a small 
istula appealed on the side of the ladical neck dissection, 
fioni the caiotid aiteiy occuiied Ligation 
0 le aiteiw was done abo\e and below the luptuie, and 
11 ee days latei this patient de\ eloped hemiplegia with maiked 
cei^ lal damage A laige phaivngostome de\eloped following 
surgeij At suigeiv it was found that the giaft had taken 
amp j but had been placed ovei the caiotid aiteiy, and no 
ou infection m this aiea had supeivened causing the 
enioii lage of the caiotid aiteiy The patient expiied of 
pos atic pneumonia se^elal months latei Post-moitem 
showed no evidence of lecuiience of caicmoma 
noi was theie evidence of distant metastasis 


analasis of cases and conclusions 

skin giaft to the 

of n ceiMcal esopliagus has been made eithei because 

gus m Intelluptation of the phaivnx with the esopha- 

niJequate clostire lemaming stiip of mucosa foi 
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It IS appaient that in view of the high late of lecuirence, 
whether it be fiom insufficient excision of mucosa wlieie 
lymphatic spiead may have taken place, or fiom minimal 
metastasis into the recuiient laiyngeal chain of glands and 
lymphatics, a widei excision is to be consideied in all futuie 
cases Due to the fact that lecent lecognition of spiead 
along neive sheaths is a distinct possibility, the lecuiient 
laiyngeal neive should be lemoved as fai down as possible 


In all cases the use of 18/1000, thickness of skin was used 
Tins IS of sufficient thickness that it does not teai easily 
when sutuied and yet is thin enough that minimum infection 
does not destroy the giaft A thiee-fourth thickness giaft 
has been lecommeiided by some, but it is likely that minimal 
infection would destioy pait of the giaft and contiactuie 
would be piactically as much as with the thinnei giaft 


A good take of the giaft appaiently was achieved in all 
but two cases, one a lesult of extieme malnutiition and in¬ 
fection, although about 30 pei cent of the graft did take well 
by the end of seven days, in the other, theie appaiently was 
no take due to iiiadiation neciosis and infection Appaiently 
the time of sojourn of the stent in the phaiyngeal aiea does 
not affect the take of the giaft, as those that lemamed only 
one 01 two weeks did as well as those which lemained longei 
Some have lecommended that the stent lemain in place six 
months This haidly seems piactical to me The gieatest 
length of time that the stent was left in place was foui weeks 
In two cases of complete phaiyngectomy, a stiictuie occuiied, 
one in which the patient lived to eat well masticated foods at 
the end of five yeais, ten months, m the othei, three dilations 
were sufficient to maintain a good lumen until death oc- 
cuired six months aftei siugeiy 


A lather iigid tube was used in the fast thiee cases, and 
in one, the stent was ejected against the soft palate abou 
14 days Of the latter five cases the Edwaids Tapp aiteiia 
graft was used as a stent This is completely elastic and is 
not iigid The lower end must be tapeied so as to fit m the 
ceivical esophagus belmv the lowei cucumfeiential sutuie 
line The Edwards Tapp tube is thought to be supeiioi to 
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any other stent because of its elasticity and pliability and 
does not slip as easily as the smoother plastic tubes It may 
be made moie iigid by dipping it in Vinyl plastic My ex¬ 
pel lence with the Negus stent is limited to one case which 
was teimmated by death, and no conclusion can be diawn 

Only foui cases opeiated upon weie good suigical risks, 
vet the opeiative moitalitj* late was only 15 per cent V^iile 
this IS lelatively high it does not seem extiemely so when 
consideiing the condition of these patients at the tune of 

SlUgeiy 

Finally it must be admitted that skin grafting for the 
pi esei ration of an ample tube foi swallomng in cases of 
paitial or complete laijmgo-phaijTigectomy and ceivical- 
esophagectomy is not without its complications and hazards 
It seems quite apparent that there was less hazaid and fewer 
complications when the geneial condition of the patient was 
good and little oi no evidence of stiictuie when a small strip 
of mucosa was left, supplemented by the skin graft 
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THE PROCUREMENT AND PROCESSING OF 
ENDOSCOPIC BIOPSIES 


Paul H Holinger, M D ,t 
Kenneth C Johnston, M D ,t 
and 

Edwin F Hirsch, M D 
(By Invitation), 

Chicago, Ill 


The closest coopeiation between endoscopist and pathologist 
IS essential if maximum infoimation is to be obtained fiom 
endoscopic examinations The endoscopist in the piactice of 
his specialty lequiies, piobably moie than any othei specialist, 
the technical sei vices and the piofessional opinion of the 


pathologist 
laigely foi 


The puipose of the endoscopic examination is 
diagnosis This means that all secietions and 


biopsy tissues taken fiom the an oi food passages duiing a 
lai yngoscopy, bionchoscopy oi esophagoscopy must be pioc' 
essed fox micioscopic examination by the pathologist T e 
small volume of the secietions and the limited size and tota 


amounts of the biopsy tissues establish lestiictions in the pio- 
cessing techniques Stated in another way, the piocessing pio 
ceduie must conseive all of the secietions or tissues obtaine 
by the suigeon, and safeguaid them against loss, especially o 
a solitaiy paiticle that may have diagnostic value Limitations 
as to the size and amount of biopsy mateiial obtainable aie 
due to seveial factois The anatomical limits of the suigica 
field available to the peioial endoscopist necessitates empoy 
ing small instiuments which often can, at best, piocuie ony 
fiagments of tissue oi a few cubic centimeteis of significan 
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cal Rhinological and OtoloK’ical Societ\ Inc Miami Beach i la i 
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accepted foi publication April G 1960 

960 



HOLINGER, ET AL EKDOSCOPIC BIOPSIES 


961 


secietions, fiutheimoie the lesion itself may be small in 
total \oIume Its complete remo\al with a sm rounding: aiea 
of apparently noimal tissue, favorable foi histologic diagnostic 
studies, niaj* peimanently impaii function should the lesion 
be benign This is particulaily tiue of laijTigeai biopsies in 
the so-called boidei-line lesions of heiatosis oi leukoplakia 
irhen an adequate biopsy following a previous procedure and 
a leport of “insufficient tissue,” may result in permanent 
hoaiseness, nevertheless, satisfactory results are lealized 
when endoscopic techniques are closely integrated with the 
piocessing pioceduies lequiied foi the piepaxation of the 
secietions The following woik aiiangements between the 



axpiritor w ith centrifuse collecting tube Straigbt 
p ea i/eMbfe nspirators and straigrht open-end tips are interchangreable 


bionchologist and the pathologist have been used with ad¬ 
vantage foi inanr yeais 

Seoetwns 

Secietions aie aspiiated diiectly into an oidinaiv, tapered 
0 cc glass centi ifuge tube The aspiiatois aie so constructed 
3 the mateiial can be diatvn into the centrifuge tube 
lough a two-hole lubbei stoppei onto which the tube is 
as ened with a clamp (see Fig 1) A thumb vahe on the 
spuatoi peimits inteimittent suction and allows release of 
^ c !on should the tube suddenly fill with secietions, thus 
‘' 01 mg Joss of matei lal into the suction appai atus Straight 
p cuiAed iigid or flexible aspiiatmg tubes of appiopiiate 
ze maj be attached to the collecting tube This collecting 
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system is simple, efficient and sufficiently vaiiable in size to 
peimit its use in any of the peioial endoscopic examinations, 
whethei the patients aie adults oi childien 

Geneially, the fust specimen obtained is sent to the laboia- 
toiy foi bacteiiologic study The centiifuge tube is lemoved, 
and a second tube is fixed to the two-hole stoppei of the 



Fig- 2 Endoscopic biopsy foiceps The small size of the bmpsj 
reQuires special processing- in order to preseive e\ery iragrment loi 
iogric anab sis 


aspiratoi and another specimen is collected which ® 

piocessed foi histologic examination A saline wash of s 
bronchus may be necessaiy if theie is insufficient secietion 
for the second collecting tube On completion of the en o- 
scopic examination, Zenkei’s solution' (oi othei fixative 
solution) IS added to the second tube, the solution being diawii 
thiough the aspiiatoi m oidei to include any lesidue m e 


‘Zenker’s solution (without acetic acid) Distilled ivater 
mercuric chloride. 50 grams potassium dichromate 25 grams 
fate, 10 grams 


1 000 
sodium 


cc 

sul 
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laboiatoiy specimen Both tubes aie closed ■with lubbei 
stoppeis, and a stiip of suigical tape "with the name of the 
patient is attached to each tube and the tubes with the lequisi- 
tions aie sent to the laboiatoiy 

The handling of the specimen foi bacteiiologic examination 
is lathei standaid, with smeais, cultuies, sensitivity' detei- 
minations and animal innoculation oi special fungus studies 
lequested accoiding to the clinical needs of each patient The 
contents of the second aspiiation collecting tube aie piocessed 
as biopsv mateiial in the mannei desciibed below, foi cell- 
block studv 


Bwpsies 


Each endoscopist has his oivn piefeience in legaid to biopsy 
01 ceps (see Fig 2) Foi veiiucous tumois almost any foi- 
ceps will give adequate, lepiesentative tissue The stiaight 
and angulated cup foi ceps of appiopiiate length (see Fig 2 
H) and the globular-objects foieign-body foi ceps (see Fig 
“> > E, F) aie most commonly used Cutting biopsy foi ceps 
lequiie fiequent adjustment and shaipening, and these must 
oe used in toughei, fibious tissues (see Fig 2, A, B, C) 
leii const! uction should be such that the cutting blades 
con mue into the angle of the jaws of the foi ceps to pi event 
eaiing a stiip of uncut tissue in the closed javs Basket 
-Ties of foi ceps ha^e the advantage of i educing the tissue 
Cl us ling action of foi ceps with solid blades The small 
e escopically guided foi ceps aie still not entiiely satisfactoiy, 
ut positive biopsies can be obtained if all of the fiagments 
issue collected in these tiny blades aie pieseived 


Routinely, particles of biopsy tissues aie placed at once in a 
inptm centiifuge tube (see Fig 3) A cubic centi- 

aiH ir, ° solution can be placed m the tip of the tube to 

tissues fiom the instiiiment Zenkei’s 
amount fixative solution) is added in sufficient 

thp ini^’ stoppeied, labeled piopeily and sent to 

and s solution piecipitates the foimed 

fi\pc: issue elements m the secietions and piopeilv 

lI^es the biopsy tissue paiincles 
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system is simple, efficient and sufficiently vaiiable in size to 
peimit its use in any of the peioial endoscopic examinations, 
wlietliei the patients aie adults oi children 

Geneially, the fust specimen obtained is sent to the laboia- 
toiy foi bacteiiologic study The centiifuge tube is lemoved, 
and a second tube is fixed to the two-hole stoppei of the 



Fiff 2 Endoscopic biops\ foiceps The small size of the biops> 
requires special processing in order to presei\e e\ery fragment loi 
logic analysis 


aspiiator and another specimen is collected which will 6 
piocessed foi histologic examination A saline wash of i6 
bionchus may be necessaiy if theie is insufficient secietion 
foi the second collecting tube On completion of the en o- 
scopic examination, Zenkei’s solution" (or othei fixative 
solution) IS added to the second tube, the solution being diawn 
thiough the aspiiatoi m oidei to include any lesidue in e 


‘Zenker’s solution (without acetic acid) Distilled 
mercuric chloride, 50 grams potassium dichromate 25 grams 
fate 10 grams 


water 1 000 

sodium sui 
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Aftei two 01 tliiee hoius’ fixation, these piecipitates or 
tissues aie collected by centiifugation in the tip portion of 
the tube and the fixative solution is decanted The entiie 
piocess of dehydiation, dealing and paiaffm embedding is 
earned out m the oiiginal centiifuge tube Aftei each diange 
of watei (foi washing), 70 pei cent alcohol, 80 per cent al¬ 
cohol, 95 pel cent alcohol, two changes of absolute alcohol, two 
changes of xylol oi toluol, the secietion piecipitates oi tissues 



'‘•I'lntasr,: of ‘ lir\ nx of a fi\ e-\ ea>-old bo\ The 

niuro-ranh nf ® iixaiion o\er form'ilin is demonsir'\ted m this photo- 

OI Zenker s fixed tissue 


poition of the tube by centiifugation. 
arfH ^®^^tions aie decanted Finally, melted paiaffm is 
tissu - ° fi^ infiltiation of the piecipitates and 

lie paiaffm is earned out by placing the tube and 

suffioo ^ paiaffm oven Two changes of paiaffm 

at IBo T' flexible wire (coppei) with a loop 

lin nf ^®3chmg into the melted paiaffm is hung o\ei the 
the tube, and the tube is cooled to haiden 

watei o aT tube is dipped quicklv into warm 

R j means of the wne, the column of paiaffm is 



Fig “J Thiee steps m processing: small endoscopic biopsie gpecimen 
biopsv in Zenkei s solution in the centiifugre tube inseited 

centnfug-ed coveied ith paiaffin into ^\hich coppei ^^lle . i.ottom 

to facilitite handling Right—Button of biop&j All tissue 

paiaffin column Inch nniU be embedded in block loi ciittii g 
fragments obtained ai e included in the button 


Zenkei’s solution is piefeiied to othei fixatives ^ 
10 pel cent foimalm for two leasons fust, the foimai^ 
has a tendency to shiink tissues, and a significant loss o 
detail may be associated with its use in handling the 
bits of endoscopic biopsy mateiial, second, in unusual 
lequiimg fuithei histologic staining and study (see Fig > 
tissues fixed in Zenkei's solution peimit moie favoiably sue 
fuithei investigation, wheieas those fixed in foimahn ma 
no longei be suitable for this fuithei piocessmg 
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This gives a moiphologic pattern often of moie diagnostic 
significance than c'v'tologic smeais and impioves the peicent- 
age of positive biopsies in lesions in which the endoscopic 
findings aie equivocal 


SUMMARY 

A simple, piactical method of collecting and piocessing 
endoscopic secietions and biopsies is described All diagnos¬ 
tical mateiial is aspiiated oi placed diiectly into centiifuge 
tubes that aie sent to the laboiatoiy without tiansfer Bac- 
teiiologic studies aie made fiom the contents of the fust tube 
Histologic studies aie made fiom the centiifuged contents 
of the second The pieseivation in this mannei of even the 
smallest particle of tissue which may be of diagnostic sig¬ 
nificance IS possible The advantages of various tjTies of 
biopsy f 01 ceps in seeming tissue and Zenker’s solution as a 
fixative aie discussed 

700 N Michigan Ave 
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diawn out of the tube The shoit cell-block button of in- 
filtiated tissues at the tip is cut off, is embedded in melted 
paiaffin, cooled and blocked foi sectioning The secietions 
aie cut seiially, enough to covei at least five slides, stained 
with hematoxylin and eosin and mounted foi micioscopic 
examination 

In using this collecting and piocessing technique desciibed, 
all of the secietion piecipitates and the biopsy tissues aie 



Fig 5 Photoinici OoMpIi of bionchogenic carcinoma bs 

'\spjiation technique Theic %\as no \ isible tiinioi tissue ooia.in 
foi cops biops\ 


conseived without loss, even to the smallest paiticle whic 
alone may be the impoitant tissue foi diagnosis (see Fig 5) 
The pathologist oi his technician does not have to stiain ou 
small stiands of tissue fiom the compaiatively laige volume 
containei often supplied by the laboiatoiy to the opeiatmg 
loom Loss duimg tiansfei is eliminated Most impoitan , 
4-.OC1100 m nffo-i pcates of cells aie collected by the aspnatoi 
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ceiumen In selection of submaiine peisonnel, it is quite 
impoitant that body odois be conti oiled and it is kno^\^l 
ceitain types of ceiumen emit unpleasant odois This may 
be due to certain types of bacteiia acting upon the ceiumen 
Theie is a lacial and individual diffeience in this lespect 
The function of ceiumen has many theoiies as a coating, 
tiapping foieign mattei that might enter the canal, also 
cailying vnth it epithelial scales and haiis out of the meatus 
It may pi event dessication of the skin and makes it pliable 
The antibacteiial and fungicidal piopeities aie debatable 
It IS composed of amino acids, potassium, sodium, calcium, 
magnesium, phosphoius, sulphui, silicon, cholesteiol, ceiotic 
acid and neosteaiic acid and consistentlj’’ has an acid pH 
Recently we lan cultuies fiom the external ear of 50 in¬ 
dividuals who had nevei had eai infections of any type The 
cultuies weie taken undei aseptic technique, the lesults of 
vhicli showed bacteria of two gioups the miciococcus and 
ipitheioids These findings aie quite consistent with those 
of cthei mvestigatois 

Cutaneous sensibility in the canal does not seem in any way 
peculiai Noimal lesponse to touch, pain, hot and cold are 
piesent, although theie seems to be an incieased sensitivity 
0 itching at the entiance of the canal The lelationship of 
le autonomic neiies to the cei umenous-gland tubules has 
^een emonstiated Stimulation of the ceiumenous glands 
can e caused by andieneigic diugs such as epinephime", 
emo ions such as anxiety and feai, mechanical iriitation such 
in m climatic tempeiatuie vaiiations, beaiing 

mind that the pilo-sebaceous eai glands aie leally modified 
sv eat glands 


undei stands these anatomical and physiological con- 
canai bettei piepaied to appioach theiapy of the 

impose anatomical and physiological 

S .Hrh *» utmost EBd 

endipss fa t theiapv used It is an impossible and 

tujf. CP to leiiew all the theiapy advocated m the liteia- 
be intm ^^^®^^P^utic lules must be followed It might 

and ° adiocated thiee decades ago 

mpaie them to those cuiiently m vogue Among those 



EVALUATION OF TREATMENT IN EXTERNAL 
EAR INFECTIONS '■ 


E King Gill, M D , 
Coipus Chiisti, Tex 


Extei'nal eai infections piesent a dual challenge to the 
otologist The immediate pioblem is the lelief of pain and 
then the caieful study of the cause and pievention of futuie 
episodes To accomplish this, an undei standing of the anat¬ 
omy and physiology of the canal is imperative Meticulous 
laboiatoiy tests may be necessaiy, including cultuies, sen¬ 
sitivity tests, biochemistiy (including blood sugai, FBI) 
and in selected cases, biopsy This should be con elated with 
a painstaking history in an attempt to identify the etiologic 
trigger These basic factors are frequently overlooked in oiu 
eagerness to try out new drugs with which clinical experience 
may be minimal and pharmaceutical propaganda maximum 

The external canal is a test tube of skin closely attached to 
the underlying structures of cartilage and bone with little sub¬ 
cutaneous tissue piesent, the outer one-thiid contains a 
complex system of glands that secrete cerumen and aie the 
key to the door of the canal Then secretion is a mixture o 
secretory products of two types of glands found m the carii- 
lagenous portion, sebum (from sebaceous glands) and apio- 
crine sweat (from the ceiurnenous glands), the factors tia 
control this production are not known, but some drugs, 
emotions, temperature variations, and mechanical irritation 
stimulate the smooth mucle fibers that produce contiacLon 
of the glands and make them secrete more than nonnal r lo 
amount and character of the cerumen seems to vary m di - 
feient races and certainly in different individuals 

In reviewing the literature, it is interesting to find that 
the Japanese Navy^-® had done a great deal of research on 

*Read at the meeting- of the Southern Section Amencan r-Wl 
Rhinological and Otological Society Inc Nei\ Orleans La 
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The external ear has a Ingh index of epideimal sensitivity 
and because of tliis, most of the antibiotics in ear diops have 
a very loiv i-ate of anaphylaxis Penicillm and sulfonamides 
fiequently produce leactions Tvhile neomycin and polymj'xin 
seldom do so The choice of antibiotics should be influenced 
by direct smears, cultuies and sensitiiitj* tests Once the 
bactenal mfection is conti oiled, antibiotics should be dis- 
contmued and the situation le-evaluated The micio-enviion- 
ment of the infecbon m tlie host should be caiefully studied 
This should include the piedisposing factois such as heat 
andhuimditi* tiauma, alleigy, diabetes, oveiweight, thjmoid 
imbalance, daily habits and emotional pioblems The oc¬ 
casional use of staphlococcus toxoid may be helpful in pre¬ 
senting lecuirence of ciicumscribed otitis exteina (fuiuncu- 
osis) The use of Roentgen ray locally occasionallv is of 
value in lelieving itching and pain 


The public is bettei infoimed on tlie wondei diiigs because 
0 the pubhcitj- given to them in poulai magazines and tele¬ 
vision This has caused the individual to lose fear of infec- 
lon, he geneially thinks the wondei drugs will do tlie job in 
piotecting hun As a consequence of this attitude, respect 
01 the medical profession has deteiioiated somewhat as the 
le lance on the newer diugs incieases Although tlieie is an 
incieasmg dangei that the chemotherapy of infection is ap¬ 
proaching the ultimate, I believe we aie on a finn footing in 
ooi leatment of eai infections if we do not lose perspective. 
00 often we aie pi one to give antibiotics ciedit foi a cuie 
V eu other factois have accomplished it 


id^^ foregoing remaiks I have given you some of the 
oxT^^h some of the drugs that have been used 

obse decades It started with simple clinical 

f}, giown into a more detailed examination 

includes moie meticulous laboiatoiw studies We must 
^ of the fact that we are the doctor supeivising 
be patient and the otologist should still 

0 one to handle this tjqie of infection 


SUMM.\RY. 

Piedisposing factors must be consideied in exteimal ear 
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used in the eaily thiities^ weie thymol, iodine, cresatm, 
meithiolate, meicuiochiome, sahcyhc acid, bone acid, sodium 
001 ate, either alone oi combined with alcohol The fungus 
eai was quite the thing This eia existed for many yeais 
then the pseudomonas appealed on the scene and distoited 
the pictuie quite as much as the aspeigillus 

conducted and initiated by the An Foice w Woild 
War n at Randolph Field=*«^ paved the way foi a bettei 

condition Extensive investigations in- 
c u mg biopsies of the external eai weie done We weie 
leluctant to do this except on veiy special occasions, but with 
e advent of antibiotics and increased liability msuiance, 
we ueie boldei in our appioach Fiom this woik has come 
basic lules of theiapy as they apply to the external eai 
o ay In general, the moie acute and mflammatoiy the 
deimatosis, the mildei the medicament Ciesatm* which we 
advocated yeais ago, now is used only occasionally, because 
0 the sensitivity it pioduced The shelteied skin of the eai 
canal is veiy susceptible, and one must be extiemely discieet 
m handling it Cax’eful and meticulous cleansing is paiamount 
wnethex it is done by iiiigating with hypertonic solution, 
^Pplyuig suction with a fine cannula, oi by a stieam of gently 
own compiessed air Theiapy should be initiated with 
minimum effective concentration of the drug selected and 
ovei-tieatment must be avoided, this is a veiy common 
mistake Dryness of the canal is the keynote to success m 
preventing tecuiiences Systemic therapy is a must in many 
cases, such as the administration of thyroid, regulation of 
diabetes, and most impoi tant, conti ol of nasal aller gy Eosin¬ 
ophils in nasal and pharyngeal secretion are of great diag¬ 
nostic value Bacterial and fungous infections are not often 
the primary etiologic agent but accompany other causative 
factors Antibiotics in combination with coitico-steioids are 
valuable when used topically It was stated at the Seventh 
Annual Antibiotic Symposium that innumerable synthetic 
penicillins were possible, more than 200 have already been 
prepared New antibiotics are constantly appearing, such as 
Declomycin (DMCT), Colistm, Refomycm, Aspaiomycm, 
Giiseofulvin, and Stieptozotocm 
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Seiious tiauma to the laijTix is foitunately infiequent, 
possibly because of the piotection offeied by the mandible 
and because of its mobility and elasticity,' The majoiitj' of 
cases aie caused by automobile accidents and aie associated 
ivith multiple mjuiies, especially m the maxillo-facial aiea 
and intracramally It would be inteiesting to know the in¬ 
cidence of ciushed lai\*nges in fatal automobile accidents, 
but I have been imable to find statistics on this In the tj-pical 
case, the immediate pioblem of lespnatoiv difficulty* is solved 
by a tiacheotomy, and the laij*nx is then foi gotten in pi'efei- 
ence to ti eating the other in Junes Seveial yyeeks latei dif¬ 
ficulty* in decannulating the patient aiises, by which time the 
pioblem of a chionic stenosis is established, and a lumen has 
0 be cieated thiough a defoimed laijnix and mass of scar 
issue With only* compiomising lesults Eaily definitive treat- 
nient mil m most cases pieyent these chi’onic pioblems and 
0 fei bettei lesults m legaid to the voice and aiiyy*ay than 
leatment aftei a stenosis is established 

In geneial, the injuiies to the laij*nx and tiachea fiom 
c\ eimal tiauma may be giouped as 1 laceiations and stab 
I'ounds, 2 Cl ushmg inj lines, and o loss of substance by avul¬ 
sion 01 gun blast etc The initial symptoms aie dyspnea and 
waneness These may be obvious at first oi may* develop 
mdiially oyei a penod of a feyv houis There yvill usually be 
ome y sphagia fiom edema in the hy*pophary*nx Theie may 
emnli ^ SIS and swelling of the neck fiom subcutaneous 

ocriTi' ccchy*mosis Seveie damage to the lai*y*nx 

-_^ some cases yy*ithout visible damage to the skin of 
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infections, collection of systemic faults may accomplish nioie 
than local theiapy 

2 The eai canal must be kept diy, clean and piotected 

3 Laboiatoiy lepoits must be inteipieted only in light of 
clinical data 

U The eai infection should be managed by the otologist 
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inserted^ A lubber coie mold would seive the pm pose but 
■would have to be changed fiequently An aciylic lepioduction 
with a lumen drilled in would be piefeiable This should be 
kept in foi about six weeks 


^A^en theie is a closed ciushing injury to the larjTix, as 
deteiinined bj’^ lespiiatory^ obstiuction, findings of hematoma, 
etc, one can be ceitain that theie wnll be a cicatiical stenosis 
later unless pieventive steps aie taken eaily. An adequate 
pieventive measuie maj' amount to no moie than exposing 
the larjTix in direct laijmgoscopy and inseiting an acrylic 
Riold as desciibed above If the injuiy is seveie, it may be 
wise to do a thyiotomy, mold the caitilage fragments m place 
and secure an aciylic stent in place bj"- tantalum wiie For 
successful lesults, it is important to do this as eailj’- as pos¬ 
sible, piefeiably within the fust 48 houis 


A chronic stenosis may be the end result of the tiauma 
and piesents a moie complicated pioblem Attempts at over- 
wming chionic stenosis of the larjmx piobably began with 
Schwetter of Vienna m 1871 ivhen he devised 
Me hods of dilatation using metal olives and lubber 'tubes- 
^Tei desciibed his method of entubation in 1885 Open 
opeiations were also done in those early days and a method 
involving a larjmgo-ti acheostomy and dilatation 
W f ®^i'ictuie undei diiect vision was piesented by John 
ms ov The coi e-mold method of Jackson was a great 
eve opment and with sufficient patience, almost any stricture 
n e cured by this method Schmiegelow^ began doing the 
tiiK^ “P^intion with excision of scai and insertion of lubber 
™ reported 18 successful cases 

OTaff ' thereafter, Arbuckle" first reported the use of skin 

there have been important modifica- 
Negus,^ Figi,« Ench,' and LeJeune and 
uhjpb ho , has desciibed a single-stage method 

thp cfv, + successful in several cases in which he excises 
the ^ graft of bone from the body of 

insert.; “ the alae of the thyioid cartilage He then 

lumen n A leproduction of an O’Dwjei tube into the 

‘umen and secures it there by wi 


me 
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the neck, so that absence of disco]oiation or abiasions may 
offei false leassuiance 

The lumen of the laiynx and tiachea depends upon the 
mtegiity of the caitilaginous fiamewoik, theiefoie, it is 
obvious that when theie is fiactuie of the cartilage and ovei- 
lapping of the fiagments, the lumen will be decieased Theie 
IS the additional factoi of chondiitis which fuithei defoims 
the fiamewoik and of scat tissue lesultmg fiom torn mucous 
membranes and hematoma which stenose the lumen sometimes 
to complete closuie Caitilaginous fiactuies in geneial be¬ 
come increasingly difficult to ieduce aftei 48 houis because 
of the lapid development of fibious tissue and the difficulty 
in fleeing the caitilage fiagments fiom it When the aveiage 
case leaches the otolaiyngologist for definitive tieatment, 
about SIX weeks have elapsed and any possibility of manipulat¬ 
ing the caitilage fiagments is gone 

TREATMENT 

In case of the lecentlj’- tiaumatized laiynx, the situation 
will usually be obvious and the need foi immediate heioic 
measuies plain A tiacheotomy is, of couise, the fust nee 
as a lule, and this should be as low as possible If, foi the 
sake of expediency, a ciicothyioidotomy is done, an elective 
tiacheotomy should be done within the next few houis Tes- 
piratoiy obstiuction sometimes develops aftei a few houis 
fiom mflammatoiy edema, and thus all neck injviies can be 
potentially a dangei to the airway, although it may not be 
obvious at fust If theie is any obstiuction to the an way 
early m the couise of events, a tiacheotomy should be con¬ 
templated, because the obstruction can be piedicted to inciease 
some ovei the next 48 homs, also, a piopeily done tiache¬ 
otomy will minimize subcutaneous emphysema and the pos¬ 
sibility of thoiacic complications 

In case of an open wound of the laiynx, caieful cleansing 
and accuiate appioximation of the paits aie impoitan 
Caitilage fiagments should not be lemoved if at all possi e 
to support them adjacent to a blood supply If theie ^ 
possibility of stenosis latei, a mold of some sort should e 
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sutmes that go thiough the lubbei mold and aie tied ex¬ 
ternally acioss the skm incision A lieavj’ silk sutuie is also 
placed thiough the sponge lubbei and biought down tluough 
the tiacheostomy to be tied to the tiacheotomy tube Aftei 
ten dajs, the foam lubbei mold is extiacted thiough the 
tiacheostomy A model foi an obtiuatoi is then constiacted 
out of an appiopiiate size lubbei tube and dental compound 
This obtuiatoi must have a lumen, fit into the giafted aiea, 
and ha\e a lip that piotrudes out thiough the tiacheostomy 
and still leaves loom foi a tracheotomy tube Aftei the model 
is constiacted, the sponge lubber is inseited thiough the 
tiacheostomy back into its oiiginal place until a dental lab- 
oiatoiy can constiuct the obtuiatoi m aciylic Aftei this is 
obtained, the i libber mold is again witlidiawn and the aciylic 
obtuiatoi inseited into its place It should be left in place 
for at least six months, and usually this may be done without 
discomtort oi need foi special caxe If the lumen is still 
adequate aftei the obtuiatoi is withdiawn, the tiacheotomy 
mav be closed If the tube is left out foi about a month, the 
stoma will close partially and then lequiie only a simple pio- 
cedme to finish closiiie Occasionally, the stoma yuH be so 
aige as to lequiie multiple stages in oidei to close it 


Sometimes one finds the trachea completely sepal ated fiom 
le laijnx and it has to be mobilized and anastomosed An 
3Cijlic stent should be used to pi event stiictuiing at the an¬ 
astomosis 


, presents a different problem, and it is difficult 

^ ^ loutme on each one There are many othei 

aie lods in uhich the siiigeon should be versed in, in oidei to 
cope A\ith anj- situation, and some degree of ad hbing” is 
lequiied in each case 


CASE REPORTS 

unable to 1'*“* worn a traciieotom\ tube and had been 

three ^ears nrpi.n.,^ 7*5 I’’® Iar'n^. since an automobile accident 

^here eMmfnation iort "U® referred to the Ponce de Leon ln£lrma^^ 
and upper tncbp-. ra\ showed a complete stricture at the cricoid 

tracheostom* ^ bilateral paialvsis of the ^oc'\l cords The 

■^as found with* Iar'Ti\ opened A complete stricture 

uf at least one^l^chIpf‘‘°" anterior half of the cricoid and loss 

heal ring The trachea was dissected free downward 
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On the cases that we have encoiinteied, we have been dis- 
couiaged with dilatation and with the use of plain polyethylene 
tubing inseited as stents, but we have had success with Wood¬ 
wax d s method of using a hyoid bone giaft and aeiyhc mold 
and with the use of skm giafting, using a sponge lubbei 
mold to hold the giaft in place as desciibed by Figi and 
modified by Eiich 

Most cases aie best tieated by an external appioach If a 
tiacheotomy is not aheady done, it should piecede the col¬ 
lective sui geiy and be placed as low as possible If it was 
oiiginally too high, it may be necessaiy to lowei it A gen- 
eial anesthetic may then be given and a thyiotomy done If 
the stnctuie is not too long, skm giafting will not be neces- 
saiy As a lule, after excision of the scai tissue and webs, 
theie will still be insufficient aiiway due to distoition of the 
cartilages, in winch case we piefei to use the hyoid bone giaft 
as desciibed by Woodwaxd An aciyhc tube fashioned aftei an 
O’Dwyei entubation tube is inseited and secuied in place by 
tantalum wiie A cential segme 7 it of the hyoid bone is then 
excised and aftei being fashioned to pioper size is sutined 
between the alae of the thyioid caitilage oi between the cut 
ends of the ciicoid as the situation demands Small holes aie 
dulled m the edges of the giaft to hold the sutmes 

Aciyhc stents and molds can be made by an 3 '' good dental 
laboiatoiy if they aie piovided with a model It is veij 
important to specify that a lumen be made, as this adds 
gieatly to the comfoit of the patient They laiely cause any 
leaction and will usually be toleiated as long as is necessaiy 

Foi the veiy extensive stiictiues, especially ivhen the 
tiachea is involved, the skm giafting technique as desciibed 
by Pigi and Erich is an appiopiiate solution If this type of 
opeiation is necessaiy, the tiacheotomy should be large and 
at least 1 to 2 cm below the stricture The stiictuie is ex¬ 
posed by a mid-Ime incision thiough the laiynx and tiachea 
and IS excised A split thickness skm giaft is then obtained 
and sutured aiound a cylindrical piece of foam lubbei sponge 
with the law surface outwaid This is then inseited into the 
area of denuded epithelium and held m place by heavy silk 
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® ^ This lat 

" '^'^Ses and a rotating fla 


Fig 1-b 
t^acheosto^l^ 


was closed b\ 


ln^e^Slon of 


i^ears bricklating He ttas decannulated about three 

fine ' ^ recent communication revealed that he was still doing 


rection of "oroan had seteral procedures done for cor 

^eloped adhesion^ I . abductor paralvsis of the local cords She de- 
ber iracheotomv 'ocal cords and remained dependent upon 

'Woodward tecbn,r,r^^ r done the adhesions diMded and the 

’^f the thvroiri grafting a piece of h'oid bone between the alae 

done •j-j, rtilage and leating an acr\lic stent in the lumen was 

decannulated o remoted after six weeks and she was able to be 

month later Four %ears after surgeri she is still able 
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biought up and anastomosed to the lemaindei of the ciicoid A section 
of the hyoid was giafted to budge ovei the defect in the ciicoid, and an 
acrylic stent was secuied in place by a tantalum wire He ivas able to 
talk for the fust time in three years After about six weeks he coughed 
up the acrylic mold The lumen shrank down as would be expected and 
on reopening of his laiynx about two months latei he was found to have 
an epithelized lumen about 4 mm in diametei This i\as a big impiove 
ment on his original state, howevei The Erich technique of skin giau 
mg was then done attei the seal tissue x\as excised To try to avoid 
the necessity of an aiytenoidectomy latei foi the paralyzed vocal coids, 
a poition of the vocal coids was lemoved submucosally, and the aci>hc 
obturator was constructed long enough to fit between the coids Atm 
SIX months the obturator was lemoved He had a good lumen, and the 
vocal cords lemained fixed in abduction The laige tiacheostomv was 
closed in one stage with inveision of the skin about the edges ^nd a 
sliding flap A checkup one month later shoved a good aiivax, and he 
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Pig- 1 
edg 


Fig 1-b 

This large tracheostomj 
es and a rotating flap 


\\ n.s closed b^ 


in\ersion of 


bricklaung He was decannulated about three 
tine ^ recent communication repealed that he was still doing 

Cq^0 a 

rection of a h ?woman had se%eral procedures done foi cor 
'eloped adhesinn 1 * abductor paraUsis of the local cords She de- 
'Jer tnchentom, < 'ocal cords and lemained dependent upon 

Woodward topbr, ^ thviotomj ivas done the adhesions ditided and the 
of the thtroid p grafting a piece of htoid bone between the alae 

done Tjjp leaMng an acrjlic stent in the lumen was 

'iecannniatpd removed aftei six weeks and she was able to be 

month later Foui ^ears after surgerv she is still able 



980 


BENNETT LARYNGEAL TRAUMA 



to do well Avithout a tiacheotomy I believe she would liaie moie lum 
howevei, if the stent had been left in place longei 

Case 3 A 35 year old female had lemained dependent 
otomi tliiee months following an automobile accident A (jue 

done, and theie was found lo be diminished AP n bone 

to fiactuie of the caitilages The lumen was inci eased tent vas 

giaft between the alae of the thyroid caitilages and an ,o,,icall> 

left in place Aftei two months, the stent wms lemoved j,„tenoi 

She developed a cutaneous tistula and gianulation tissue in 
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commissure ^^h^ch prompth subsided after reino\al of a small sequestrum 
of bone bv lar^'ngoscop^ She ^xas then decannulated and the tiacheostom-\ 
allowed to close spontaneoush Three 'eais aftei suiger' she does well 
except for some dxspnea on exertion 

Cose } A 21X ear-old male had a sex ere injuix to his neck in an auto 
mobile accident—a deep transxeise laceration inxolxing the larxmx and 
Phan ns was reportedlx present This was closed primarilx, and a 
tracheotoniv was done A sub-duial hematoma and multiple fiactuies 
preiented further attention IVe saw him about sis months after the 
injun, at which time the tracheotomx was closed up but he was haxing 
a good deal of dx spnea on esertion and a x erx poor x oice Examination 
showed him to haxe a maikedlx decreased glottic lumen xxith distortion 
and projection of a sharp ledge into the lumen A tracheotomx xxas 
one, and the larx-nx was opened up The projection xisible on mirroi 
xamination xxas found to be caused bx a piece of cartilage This xxas 
xcised Md a section of hxoid xxas remoxed and grafted in betxxeen the 
thxroid cartilages after an acrxlic stent xxas secured in place 
1 uin the lumen The acrxhc stent xxas remoxed xia larxmgoscopx six 
imn decannulated a month later He is much 

inu cannot do heaxx- labor, hoxxever, he is able to do the 

inat he was trained for and is doing xxell 

ahnnt^t^ ISxearold female was inxolxed in an automobile accident 
the Pn 'Cars ago and required a tiacheotomx She was referred to 
xiac aLeon Infirmarx about six weeks later xxhen decannulation 
of tho , “ *®Phssible Hei pathologx seemed to be limited to the area 
diameffX form of posteiioi xx ebbing and some decrease in AP 

for SIX f>one graft was done and an acrxlic stent left in place 

done aMi decannulated, but a tracheotoniv had to be 

had sevomonths later because of progiessixe dx spnea She has 
be dilatations with some increase in lumen but this could not 

A mediiin enough to be effectixe because of her living out of toxvn 
Per lnrxno-„t'^® acrxlic reproduction of an O’Dw-xer tube xxas inserted 
■ftith an an place four months This xxas then replaced 

through If f repioduction of a No 3S coie-mold with a lumen drilled 
Communinati ^ K ° months This was remoxed onlx lecentlv 

so fai hnx *-®^®PLone rex ealed that the an xx ax is greatlx improved 

for a few Piegnant so decannulation will not be considered 

skin grafting postenoi webbing le-foims she xvill need 


SUMMARY 

discussion of the immediate and late effects of external 
pies^t ri° and lecommended tieatment has been 

are lepoits lepiesentmg: a varietj- of situations 

jf Piactically any cluonic stiictiue can be collected 

betted is peisistent, but the end results aie much 

nient stiictiiie is pi evented bv earlv definitive tieat- 

noscKm should be done within the first 48 houis if 


1 J XCKSOX- 

Larxnx Arch 
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COURSE IN LARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY 

October 17-29, 1960 

The Depaitment of Otolaiyngology, Univeisity of Illinois 
College of Medicine, will conduct a postgiaduate couise in 
laiyngology and bionchoesophagology, Octobei 17-29, 196 > 
undei the diiection of Paul H Hohngei, M D 

Registration will be limited to 15 physicians who will le- 
ceive instiuction by means of animal demonstiations an 
piactice in bionchoscopy and esophagoscopy, diagnostic an 
suigical clinics, as well as didactic lectures 

Interested legistiants will please wiite directly to the 
Depaitment of Otolaryngology, Univeisity of Illinois College 
of Medicine, 1853 West Polk St, Chicago 12, Ill 



CYSTIC LYMPHANGIOMA OF THE PAROTID 
REGION "T 


Raleigh E Lingeman, M D , 
Indianapolis, Ind 


Cystic hinpliangiomas aie multilociilai cystic tumois of a 
benign neoplastic natuie which have a lymphatic ongin and 
whose spaces aie lined with a single layei of endothelium 
These tumois have the powei of new giowth and infiltiation 
of suiioundmg stiuctiiies by local extension This definition 
includes cystic hygioma vhich is consideied to be an identical 
pathologic piocess Appioximately 93 pei cent of the le- 
poifed cases in the liteiatuxe aie located in the ceiMcal legion, 
although these tumois ha\e also occiiired in the axilla, gioin, 
popliteal fossa, letio-peiitoneal space and mediastinum Pri- 
naiy involvement of the paiotid aiea without associated 
in vehement of the ceivical legion appeals to be a veiy un¬ 
usual occuiience A leview of the hteiatiiie on tins subject, 
uhich has been published duiing the past 45 yeais, levealed 
only an occasional case of piimaiy paiotid invohement bv 
these tumois, consequently, it is felt woithwhile to desciibe 
five cases with vhich the authoi has had expeiience duiing 
the past four yeais 


The eaihest leport in the liteiatiiie was made bv Reden- 
bechei in 1828, although the first impoitant contiibution to 
^1 knowledge of hygioma was made by Weinhei in 1843 
e was the fust to name these tumois cystic hygionias He 
lecogniHed that most of these tumois occiiiied in the ceivical 
legion, and he believed that they weie the lesult of a new 
oimation independent of the development of the fetus Biiich 
opposed the idea of Weinhei, he felt that theie was no evi- 
ence of neoplastic tissue in cystic hygioma, but latlier that 
ese lesions lespiesented a hydiops of the subcutaneous 
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tissues Rokiiitaiisky believed that this tumor lesulted fiom 
a tissue limiting piocess aioimcl an area of edema oi seioiis 
exudate occiuiing in the fetus The limiting walls weie 
foimed fiom the thickened pie-existing connective tissue 
which suiiounded the fluid The lining of the walls subse¬ 
quently became smooth wheieupon a secietoiy balance oc- 
ciuied between the walls and the fluid Guilt agieed with 
Rokintansky and lefeiied to the condition as hydiops iinivei- 
salis Viichow in 1863 agxeed with Weinhei that hygioma 
lepiesented a new foimation and was uni elated to develop¬ 
mental anomalies of the fetus Arnold in 1865 repoited two 
cases of cystic hygioma and stated that the giowths did not 
aiise fiom intiacaiotid ganglia since the cystic cavities weie 
lined with endothelium His conception of the giowth was that 
tlie cellulai elements of connective tissue disintegiate foiming 
cj^stic spaces iii which fluid accumulated secondaiily Koestei 
demonstiated the endothelial lining of cystic hygioma by the 
means of silvei solutions, and he concluded that the cystic 
cavities of hygioma aiose by widening of pie-existing lymph 
vessels He thought that this accounted for the penetiation 
of those tumois into suiioimding oigans and tissues, and he 
designated the hygioma tumois as lymphangiectasis congenita 
Biost, in 1902, made an extiemely impoitant obseivation 
He studied Rmphangioma located within lipoma and olieie 
evidence of the foimation of new lymph capillaiies fiom m 
intia-cellulai canalization of beds which spiouled 
endothelial lining of the dilated vessels ” Dowd' leviewe m 
hteiatuie up to 1913 and lepoited 91 cases of cystic hygioma 
occmiing in the neck and 35 cases of hygioma located m e 
axilla Dowd also quoted the woik of McCluie and Sylves ei 
m 1909 conceining the embiyology of the lymphatic sys em 
They weie of the opinion that hygiomas aiise fiom seques la 
tions of lymphatic tissue deiived fiom the piimitivo lugu ai 
sacs Dowd also thought that these lymphatic lests possesse 
an independent powei of iiiegulai giowth Ribeit thougi 
that the giowth of the hygiomas and lymphangiomas wa 
similai and the result of independent power of penetiation on 
the basis of endothelial shoots which latei became 
and thus would give use to cysts He also agieed with Do 
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that hvgiomas aie deiived fiom the lymphatic sequestiations 
which aie lemnants of the piimitive jugiilai sacs 

EMBRYOLOGY OF THE LAMPHATIC SYSTEM 

The genei ally accepted facts concerning the development 
of the h-mphatic system have lesiilted fiom investigations 
and obseivations of Sabin, Huntington and McCluie They 


£»/ r'i’ 



3ug-ular sacs oi an 11 millimeter cat em- 
cla\ lah \em5 relation of the lymphatic buds to the jugular and sub- 
(after through -n hich the adult communications are established 

-McClure and SjU ester) 


a\e established that in the piimaiy stage of development, a 
^pi aiy plexus IS foimed fiom the jugulai vein on each side 
n cei am aieas a pait of the capillaiy plexus is cut off fiom 
e paient vein This gioup of isolated spaces lined by endo- 
e iiim leniains foi a slioit time constituting the anlage of 
^™Phatic system These isolated capillaiies then dilate 
th t foim symnietiical, lined sacs In this niannei 

(s^ Piimitne jugulai sacs, one on each side, aie foimed 
ee ig 1 ) -pj^g thoiacic duct connects the pelvic and letio- 
11 oneal sacs with the left jugulai sac and then forms an 
pening mto the \ems at the jugulai valve On the light. 
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theie IS a somewhat similai development Anothei pan of 
lymph sacs appeals in the pelvis which aie related to the coi- 
lesponding iliac veins into which they open The secondaiy 
stage of development then involves the peiipheial giowth of 
the lymphatic vessels Sabin has shown that this is accom¬ 
plished by endothelial spiouts which aie deiived fiom the 
lining of the jugulai sacs which in the thud month, spiead 
and invade the tissues of the neck, head, and aim Fiom the 



Fig 2 Cioss sGClioii of a c\slic h iiipluingloma of tlio 
showing* the osLic spaces Iijied with n slnt>lc lijci of enclolholium top,c 
With hinpiioid and g^landulai tissue 


pelvic and iliac sacs, outgiowths penetiate the hind limbs and 
the tissues of the pelvis and buttocks In addition, theie is 
the element of secietion fiom the endothelium of the newly 
foimed lymphatics This is the noimal couise of development 
of the lymphatic system Thiough some anomaly of giowth, 
fibiosis 01 othei accident, the piimitive jugulai sac oi poi- 
tions of it may fail to establish a communication with the 
venous system The lymphatic vessels thus sequestiated may 
then letain the powei of inheient giowth as demonstiated m 
the piocess of endothelial spi outing and penetiation chaiac- 
teiistic of the development of the noimal lymphatic system 
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These then, aie the factois necessaiy foi an explanation of 
the oiigin and gioYdh of cystic hvgioma 

Accoidmgly then, if one accepts the above theoiy, cystic 
Ijmphangiomas oi cystic hygiomas involving the paiotid aiea 
lesultfiom sequestiated l 5 Tnphatic tissue which had oiiginally 
penetiated this legion of the head fiom the pnmitive jiigulai 
sac Due to some accident, poitions of it failed to establish 
a communication with the venous svstem Latei on, unknovTi 



Eight-raonth-old bo\ with a c'stic Umphangioma of the right 
pdroiici gland area. 


actois may cause activity of the inheient povei of giowth 
and penetiation of this tissue, tlius lesulting in the cystic 
endothelial lined tumoi involving this aiea These exciting 
causes aie not definitely knovTi, but it has been noted in this 
smah gioup of cases that in two of these childien, the glo^vth 
c tie tumoi occuiied quite suddenly and piogiessed veiy 
lapidly following an upper lespiiatorj* infection (see Fig 5) 
a the other thiee children, the giowth was lathei slow and 
Piogiessive and did not appeal to be i elated to anv definite 
lactoi (see Figs 3 and 4) 
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FIs' 4 Soven->GTi-old giil with a cvstic 1 \mpliangioma of t''** 
paiotid gland aiea 
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HISTOPATHOLOGY 

Geneiallj- speaking, theie aie thiee vaiieties of lymph¬ 
angioma Fust, simple oi capillaiy lymphangioma which oc- 
ciiis quite supeificially and usually involves the skin oi sub¬ 
cutaneous tissues The second type is cavernous lymphangio¬ 
ma which consists of a fiamewoik of connective tissue in 
which tlieie aie numeious single and communicating Imiphatic 
cysts Theie aie manj* anastomosing channels and often 
iiieguiai masses of lymphocjdes, lymph nodes, and Ijunph fol¬ 
licles, and occasionally one sees neoplastic blood vessels m 
gieat numbeis When vasculaiitj- is quite gieat the teini 
hemangio-lymphangioma is often applied to them The third 
t3pe, and the one wnth which we aie concerned, is cystic 
lymphangioma These aie tumois with laigei thin ivalled 
convoluted cysts filled with lymphatic fluid The ma 30 rity of 
these tumois occui in the ceivical legion and aie often called 
cystic hygiomas They may be piesent foi a consideiable 
peiiod of time and then suddenly begin to enlarge Some 
pathologists feel that these tumois aie at the onset cavernous 
Umiphangiomas which become dilated with Ijmiph, eithei as 
a lesult of a change in the diainage oi an alteiation in the 
function of the lining membiane This sudden onset of lapid 
giowth may be explained by a veiy active cell pioduction with 
an mheient powei of gioudh on the pait of the endothelium 
The extension of these tumois into the axilla and the medi¬ 
astinum has been thought to coiioboiate this view 

The chaiacteiistvc gioss pathologic appeaiance of these 
umois IS a multiloculai cystic mass in which the individual 
^sts vaiy fiom the size of a pinhead to that of a lemon 
e walls of the youngei cysts aie extiemely thin and often 
lauspaient, the walls of the oldei cysts aie often thick and 
1 lotic Theie is fiequentlj’- geneialized fibiosis in the oldei 
umois and often fiagments of adjacent muscles, fascia, 
blood vessels aie adbeient to the main mass The 
cjs s nemselves aie usually soft and fluctuant but aie laiely 
ense The fluid wnthm the cysts is seious, wateiy, clear or 
s law coloied, and occasionally blood stained Often the mass 
IS m imately associated with groups of enlarged Ijunph nodes 
c nodes aie encounteied in the walls of the tumor and aie 
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doubtless diiectly involved m the pathologic piocess The 
cystic spaces within the tumoi aie found to be lined with a 
thin, white, glistening, almost tianspaient, membiane which 
lesembles peiitoneum oi pleuia The micioscopic pathologic 
chaiacteiistics leveal these cysts to be lined with a single 
layei of endothelium The oldei cysts aie chaiacteiized by 
thick fibiotic walls which at times aie almost avasculai Be¬ 
low the endothelial layei, theie is often a layei of loose, ex- 
tiemely fine leticulum composed of a low of connective tissue 
lesembling veiy fine adipose tissue Usually in the thin and 
youngei cysts theie aie dense aggiegations of lymphoid cells 
These vaiy in size fiom gioups of a few cells to laige accumu¬ 
lations containing tiiie follicles with geiminating centeis 
which lesemble those in lymph nodes (see Fig 2) Goetsch 
has leviewed the histologic chaiacteiistics of the mannei m 
which these tumois penetrate adjoining noimal tissues His 
excellent obseivations have demonstiated that fiom the glow¬ 
ing maigin of the cyst, fine delicate membianes appeal as 
bands oi coids composed of endothelium These ladiate fiom 
the wall of the cyst and in a seipentme fashion penetiate the 
clefts of the adjacent tissue They teimmate in seveial sma 
fibiillae which aie lost in the adjacent tissues These ladica 
spiouts in turn send off lateial blanches into the tissue cle s 
Between these fibiillae frequently aie seen lymphoid cells 
and, at vaiying inteivals along the spiouts, dioplets o a 
foam-like faintly blue staining secietion is noted These 
dioplets aie identical m appealance with the coagula e 
contents often seen m the laigei and oldei definitely 
cystic spaces As a lesult of the continued secietion, o 
dioplets enlaige and aie then enabled to spiead apait an 
finally canalize the fibiillae These, theieupon, foim o 
limiting endothelial walls of the newly foimed lymph capi 
lanes and minute cysts New cysts aie biought into being 
by this chaiacteiistic piocess of secietion within and su 
sequent canalization of the fibiillae The penetrating en o 
thehal fibiillae may suiiound and isolate individual musce 
fibeis and glandulai tissue which latei show atiophy an 
degeneiation ® 

Unless infection oi hemoiihage has occuiied, the flm^ 
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chaiacteiistic of cystic lymphangiomas is thin, wateiy, and 
deal 01 stiaiv coloied It is paiticulailv fiee of albumin and 
globulin and does not coagulate on cooling A study of the 
sediment following centiifugation shows laige numbeis of 
ImphocA-tes, mononucleai cells, and cholesteiol cl^stals 

SYMPTOMS 

Cystic hunphangioma is a disease of infancy and eailv 
diildhood These tumois aie usually noted at biith and, in 
niost instances, glow slowly, howeyei, sometimes theie is 
lapid giowth with encioachment on vital structuies of the 
suiiounding aiea In the paiotid aiea, the tumoi ma 5 ' appear 
as a soft pooily defined swelling It is painless and is usually 
obseiwed foi a vaiiable length of time befoie medical consulta¬ 
tion IS lequested Some investigatois inteiested in hvgioma, 
have pointed out the pei iodic fluctuation in size which has 
iiequently been obsei\ed This is moie chaiacteiistic of the 
ceiMcal type and was not noted in the five cases of invohe- 
ment of the paiotid aiea piesented heie In one of tliese 
cases, the paients and family physician noted the piesence 
^ the aboie desciibed soft pooily defined mass at birth (see 
tivo cases the onset of the tumor was noted within 
e fust few yeais of life (see Fig 4) Tins was obseived 
J the parents and because of the cosmetic defoimitj* they 
sought medical attention In the othei two cases, the giowth 
0 the tumoi ^^as quite lapid and appealed aftei an uppei 
lespiratorj- infection (see Fig 5) Appaiently the infection 
a led to a plugging or paitial obstiuction of the noimal 
'Tnphatic channels so that theie was a backing up of the 
'Tnph in the cystic tumoi which caused it to enlaige This 
^vo d, of course, indicate communications existing between 
c Jinphangioma and the normal lymphatic spaces 

The pictuie may be complicated as a lesult of an infection 
10 need bj an attempt at incision and diainage Two of 
ese cases weie pre^-lously diagnosed as parotid abscesses 
He lad been incised and diained nine times piioi to admis- 
Tb° Indiana Univei-sitj- Medical Centei (see Fig 5) 

e 0 ei case was aspiiated and the centiifuged specimen 
examined micioscopically Because of the laige numbei of 
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rtf ths 

Pig- 5 Three-year-old boj with a cystic lymphangio^ ^,jnes 

paiotid gland area Incision and drainage had been appeH' 

prior to removal of the tumor Two other cases - 1 % ere simii 
ance to this child 
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hmphocjtes piesent, the possibility of cvstic hygioma was 
stiongly consideied 


DIAGNOSIS 

Since the occiuience of cystic hygioma of the paiotid aiea 
IS unusual, diagnosis of this tumoi is often not made piioi to 
suigeiy It IS our feeling that the most helpful aid m diag¬ 
nosis, aside fiom keeping in mind tlie possibility of such a 
tumoi, IS aspuation under steiile conditions and cytologic 
eyaniination of the sediment aftei centiifuging the collected 
fluid Cystic liygiomas will usually show laige numbeis of 
IjTiiphoci-tes and the absence of epithelial tissue The two 
most common conditions which would simulate cystic hygioma 
m the paiotid aiea, aie bianchial cleft cysts of the fust aicli, 
and lipomas Bianchial cleft cysts aie usually associated 
^ith a dimple oi a diaining fistula into the external anditoiv 
They aie usually tense, fum, well cucumsciibed, and 
often deep seated Aspuation of such a tumoi will leyeal a 
nige amount of cholesteiol piesent in the fluid togethei inth 
Piesence of epithelial debus tj-picai of the lining fiom such a 
Qst Lipomas aie moie difficult to diffeientiate They aie 
usually extiemely soft and pooily defined, non-tendei, and 
aie sometimes in a deep seated location They aie not as 

nctuant as cystic hygiomas and glow quite slowly Othei 
con itions which one must considei in a diffeiential diagnosis 
aie tubeiculai adenitis, abscesses of the paiotid aiea, heman¬ 
gioma, and occasionally a tumoi of the malignant hmiphoma 
gioup 


TREATMENT 

tieatment of cystic Ijunphangioma, seveial foims of 
n\ailable It is best to considei these individually 
lei maj apply to location in the paiotid gland legion 

Tieatme7it Some mvestigatois have adiised 
neri tieatment should be withheld foi an indefinite 

f ® time because of the possibilitj* that the hvgioma 
, un eigo spontaneous legiession Most mvestigatois aie 
in agzeement inth this idea Although it is tiue that 
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some cysts will deciease m size, they usually lefill and theie 
IS always a piogiession in size if a patient is followed ovei a 
long peiiod of time 

2 Aspiiation Ti eatment Some authois have advised that 
in veiy young childien, aspiiation tieatment should be used 
until the child is old enough to -withstand suigical lemoval of 
the tumor Repeated aspiiations always aie accompanied by 
the dangei of secondaiy infection If this should occm in a 
lesion located in the paiotid aiea, subsequent lemoval would 
be made moie difficult 

3 Injection of Scleiosing Agents Following Aspiicitwn of 
the Cysts This type of tieatment has been suggested and, m 
tumois located in othei paits of the body, is piobably accept¬ 
able Repeated aspiiation of the involved aiea is done fo- 
lowed -with injection of a 5 pei cent solution of sodium moi- 
ihuate This is lepeated seveial times and aftei a peiiod o 

a month, the mass IS lemoved Investigatois who have stu le 

the pathologic mateiial available fiom these tumois, aie m 
agi eement that the thinness of the lining of cystic lymp mn 
gioma makes it almost ideal foi injection theiapy The sc eios 
ing agent can easily diffuse to the fluid medium and wou 
not have to penetiate deeply into the tissues in oidei to es lo 
the endothelial layer In the case of tieatment of 
in the paiotid aiea, one would have to consider possi e a 
age to the facial neive which may occui if the scleiosing age 
weie injected into branches of the neive itself 

4 Radium oi Roentgen Ray Theiapy Golden New an 

Fiederick Figi fiom the Mayo Clinic have been the piinci 
pioponents of ladium theiapy The cases that these 
gatois repoited weie done appi oximately 30 yeais ago ^ 
that time, suigical excision of these tumois was consi eie 
rather hazardous pioceduie in young childien In y 

tieatment of cystic lymphangioma in the paiotid aiea, i 

be stated that piesently radium oi X-iay theiapy is no 
accepted therapeutic measui e The i etai dation effects o 
futuie giowth m this aiea and also the possibility ol 
nogenic tendencies developing yeais later in individua s 
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ha\e had this type of tieatment foi benign lesions aie contia- 
indications foi this theiapy 


0 Snigical Excision The meticulous suigical lemoval of 
cvstic IjTnphangionia fiom the paiotid aiea is the most satis- 
factoiy method of tieatment In geneial, the suigical pio- 
ceduie is similar to that used foi lemoval of paiotid tiimois 
The skin incisions should be in a direction ivliich will latei 
coiiespond to the noimal folds m this aiea The incision as 


used by Di James Maxwell of Ann Aiboi, Mich , is consideied 
the best foi oui puiposes heie A skin flap ovei the paiotid 
aiea is developed and earned anteiioily as fai as is necessary 
Dissection is earned between the external aiiditoiy canal and 
the paiotid gland itself to the tjunpamc plate of the tempoial 
bone The tail of the paiotid is sepaiated fiom the anteiioi 
boidei of the stei no-cleido mastoid muscle, and dissection is 
earned deepei into the giooie between the tympanic plate 
and the mastoid piocess The mam tiunk of the facial neive 
IS then identified as it emeiges fiom the styloid mastoid foia- 


men In oui expeiience with the five cases lepoited heie, the 
cvstic IjTiiphangioma seemed to oiiginate fiom beneath the 
facial neiie in close pioximiti’’ to the posteiior facial \ein In 
one case, the cjst was so closely attached to the vein that le- 
section of the posteiioi facial vein, togethei with the cystic 
Jgioma, nas necessaiy Fiom beneath the neive, the tumoi 
spieads thioughout the paiotid aiea penetiating between 
Poitions of sahvaiy tissue, connective tissue, and fat The 
umoi seems to penetiate adiacent stiuctuies folloiving the 
ines of least lesistance It is mteiesting to note that the 
umoi seems to giow in an outward diiection lathei than to 


penetiate deepei stiuctuies m this aiea These cysts in 
le paiotid aiea aie multilocular They consist of a vaiiation 
0 ^^sts i\hich aie only a few millimeteis in diametei to those 
'' ici aie seveial centimeteis in size No attempt is made 
i^ect each indimdual cyst, but the dissection is earned 
superficially to the facial nerve until the blanches of the 
acial ner\ e have been identified in then entiiety The supei- 
icia obe of the paiotid gland together with poitions of the 
c's 1 C IjTnphangioma which involve it aie fust lemoved Fol- 
oving superficial paiotidectomy and lemoval of the hygioma 
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neivri'lG'N lemoval .s earned out beneath the 

th'it If , ^^ssection has been complete It is oiu feeling 

mamtam the mtegnty of the facial 
minrifo h f necessaiy fiequently to leave 

TJito w ^ ^ ^^P^^^^^S'ioinatous tissue along then suifaces 
”+ 7 ^ against a successful outcome, since 

fioc ^ small lemainmg islands of Jymphangiomatous 
ecome scleiosed and do not give use to subsequent 
^ Osmose diain is biought out thiough a stab 
f m the uppei cervical legion The wound is thoioughly 
edges aie appioximated using fine 
1 piessuie diessing js then applied in the usual mannei 
leie weie no eases of tempoiaiy oi peimanent facial paial- 
ysis following suigical management of this type, and at the 
piesen time, theie have been no cases wliicli have shown 
evidence of lecuiience 


five case histories 

Tlie patient is an eight month old boy i\ho was aclmiUed 
tumm Hospital in Indianapolis, Ind, because of a cislio 

tb^ tunmr iwMv The parents bad noted 

tiiowfi-Ji if tumol sloAvlv increased in size al 

ueie painless Phjsical e\amination and laboiatorj MorU 

sistPfl nf f i * Sill gen ivas done on Decembei 11, 1956, and con 

lemoval of a cistic 

dischar^lri reservation of the facial nerve The child nas 

eiirfpnpf hospital on Decembei IG, 19SG Tbeie has been no 

eiiaence of lecunence at this time 

St*^patient is a fiveyeai old giil who vas admitted to 
iniow.n^ /i,! Indianapolis, Ind, because of a cjstic tumoi 

elnic! 7 nrf gland legion Seveia) weelcs previous^, the 

the what was thought to be unilateial mumps Aspiration of 

tion ova', revealed a bloody fluid ivlnch on cytological e\amina 

entpiMino,^ number of lymphocytes Cvstic lymphangioma was 

on Julv 0 ^likely diagnosis Parotidectomy was perfoimed 
oma ^ appaient complete lemoval ot the cjstic lymphangt 

TiUov^rm,m,.o > r a thieeveai old boy who was admitted to 

volvfn? ttif Hospital in Indianapolis, Ind, because of a tumor m 
M-nv region Onset of this tumoi was noted m 

oT ^^^enosis of unilateral mumps was made The 
nf fho during the ne\t five months, incision and drainage 

a Pine times Suigeiv was done on October 

3, 1958, and consisted ot parotidectomy with lemoval of a cjstic hm 
phangioma involving the left parotid gland The facial nene was pre 
served intact Follow up to tins time has i evealed no ei idence of 
recurrence 

Case 4 DR The patient is a two and a half j ear old gnl who was 
admitted to the Indianapolis Geneial Hospital on October 30, 195S, be 
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cause of a large pre aui iculai cvstic tumor im oh mg the i ight parotid 
gland area The tumor had been present m this i egion for appi oximately 
IS months Diagnosis of c^stlc hmphangioma iras entertained, and 
surgeri -was done on October 31 1958 Surger\ consisted of paiotidec 
tomv iMth removal of cvstic hmphangioma from the light paiotid gland 
region The facial nene vas preseired intact The patient’s postopeia 
tive course i\as satisfactory, and she was dischaiged fiom the hospital 
approximately ten day s later There has been no recui rence at this time 

Case 5 DH The patient is a sexen year old girl yvho yxas admitted to 
the Methodist Hospital in Indianapolis, Ind , because of a cy stic tumor 
invohing the right parotid gland i egion The paients had noted the 
onset of this tumor appioximateh IS months pieyioush, and it had slowly 
increased in size Diagnosis of cystic Ivmphangioma of the right parotid 
gland area was made, and surgeiy was earned out on Febiuaiy 9, 1959 
Surgery consisted of parotidectomy on the right side yyith remoxal of a 
cvstic Ivmphangioma The facial nerxe was piesened intact The post- 
operatne course yyas satisfactory and the child yyas discharged from the 
hospital on February 13, 1959 Subsequent folloyy-ups haxe leyealed no 
eyidence of recurrence to this time 


SUMMARY 

A levieiv of the developmental anatomy of the lymphatic 
SI stem and the etiologi’’ and behavioi of cystic lymphangioma 
IS piesented 

Expel lences ivith five cases of cystic hmiphangioma in¬ 
volving the paiotid aiea aie lepoited 

It is the opinion of the authoi that the tieatment of this 
tiimoi in this location is best accomplished by meticulous 
siiigical excision 
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The etiological agent in this case was identified to be Aspex- 
giHus flavus The stiuctuies affected weie the light maxillary 
sinus, the ethmoidal labyiinth, the right oibit and adjacent 
stiuctuies Several lefeiences lecommended the tieatment 
0 this infection’= ^ = to be the admmistiation of a saturated 
so ution of potassium iodide, the suigical excision of the 
gianuloma as far as possible, and the avoidance of iiiadiation 
erapy' The use of Mycostatin (Nystatin) was suggested 
1 t e manufactuieis" ® in Febiuaiy, 1956 Nystatin was the 
^ii's antifungous antibiotic agent of high efficiency and lov 
oxici^ It -svas deiived fiom cultuies of Streptomyces nour- 
antibiotic was used in the powdeied foim and in- 
^ ated into the nose and light maxillaiy sinus for weeks 
Piou sly this was only a supeificial topical application 
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1 "V” 

Upper half s view) of sinuses showin^r increased density 

denser tha»r rig^ht maxillarv sinu*s The lower ns:ht ethmoid area is 
hod\ of j>>2 i^J^*^r*'^spondinsr left side There is some motthnp: of the 
tne ng-iit malar bone 


smii'spc exploration of the light maxillari sinus and ethmoid 

froin thp using the Caldnell Luc approach Cultures of the tissues 

in the tic'JTiPc Aspergillus flams The fungus -was also found 

remored "piirm ®*uin As much of the granuloma as possible 'was 

floor of rho Vfrom the maxillarv and ethmoidal sinuses The bonv 
tween thp orbit had been eroded There rvas no demarLation be¬ 
ef the nehf tissue and the normal structures of the floor 

right orbit (see Figs 3 and 4) 

iodidepatient ivas given a saturated solution of potassium 
tl'^costatin ^ tncreasing doses up to 25 drops three times dail% Locall' 
powder was insufflated into the nose and right maxillarv 
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Latei, one couise of this medication was given oiallv This 
diug was lepoited to be veij'- pooil}'- absoibed by mucous 
membianes oi the intestinal tiact It had been used in the 
tieatment of yeast and m 5 motic infections following the ad- 
ministiation of “bioad spectium” antibiotics Theie was no 
evidence of how lepeated applications might influence this 
infection if it weie used locally This stiam of AspeigiHus 
flavus was sensitive to 10 miciogiams pei milhlitei of Nys¬ 
tatin in vitio No othei moie specific piepaiation was avail¬ 
able at that time foi the tieatment of fungus infections 

In Apiil, 1957, the fust coiiise of amphoteiicm B (Fungi¬ 
zone®) ‘ was begun This was given intiavenously in 5 pei 
cent glucose solution Amphoteiicm B is an antibiotic foimed 
by a species of Stieptom3'’ces isolated fiom a soil sample ob¬ 
tained in South Ameiica A second comse of tieatment was 
staited in Novembei, 1957, a thud couise in Febiuaiy, 1959 
The suigical tieatment and clinical couise is detailed below 


CASE STUDY 


Patient is a Sl-Neai old coloied male, with ten ^ ears’ militan sen ice, 
who first noted piominence of the nght eje in February, 1955 
enlisted man had been a heav} equipment supeivisoi foi the Aimy 
of Engineers He had ser\ed m Koiea fiom 1950 to 1952, and 
jeai in Northein Japan In 1953 he spent si\ months at 
La He was stationed at Foit Hood, Tex, foi about two yeais, and tnen 
sent to Foit Old, Calif, in Maich, 1955 In Wa^, 1955, while at Gamp 
McCo’i, Wise, he came undei medical obsei vation foi the ®vophthalmos 
and ai i ived at Pitzsinions Ai my Hospital in JuL In March, 1955, n 
began to have blui i ed vision in the i ight ej e On admission to this n 
pital his rision was 20/50 in the light eie and 20/20 in 
Vision had been 20/20 in the right eje pieviousty His exophtnaim 
measuied 23 mm m the light e%e and 19 mm in the left eye witu i 
exophthalniometei Fundus examination of the light eye showed no 
zontal stiiae which involved the maculai aiea Visual fields 
loss of the uppei poition of the field of iision above the ^ Ag 

Xiays of the sinuses showed an incieased density of the uppei half ot 
maxlllal^ sinus and some haziness of the infenoi ethmoid cells on 
light side (see Fig 1) The light maxillaiy sinus was opened thiougU 
canine fossa on July 20, 1955, and a biopsj of the tissue in the uPP 
poition of the sinus taken The diagnosis of a nonspecific granuio 
was made, and the patient was given a couise of antibiotic 
eluding teriamycin, INH, stieptonij cm, and penicillin The ILH • 
gn'^en 300 mgs per dav until Septembei, 29, 1955 without evident impio 
ment of the exophthalmos 

In Decembei, 1955, patient began to expeiience discomfort in the ii^'I 
eye The exophthalmos lemained about the same (see Fig 2) 


•Fungizone® is a Squibb trademark The Squibb Institute 
Reseaich Kindh fuinislied the drug for this clinical in%estig itlon 
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'^mus tissue remo\ed from the right maxillarv 

The granulomarmfc respirators epithelium is at the upper edge 

trab<^culae nf rT^r!i« composed of relatnels soung fibroblasts ssrth 

chronic inflammjJtor^'^^® fibrous tissue The infiltrate is of all types 
Slant cells cells %\ith numerous scattered multinucleated 
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mycotic involvement 




¥ 


element^ ^ecembej 13 tissue removed from riff 

Tissue cultures identifjo numerous septating- rnjceli 

^nuried the Aspergillus fJavus (X200) 
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to gne him the medication ivhich ne had on hand Accordingly, on Mai 
2’’, l‘'5T, treatment i\as begun again This time the initial medication 
lias 1 mg per kilogram, -which -was gnen in 300 cc of 5 per cent glucose, 
and the dailv dosage m as inci eased bv 0 1 mg He receii ed ti eatnient six 
more dai s recemng from 66 mg to 92 4 mg daili during this period 
The reactions fiom this medication -were exactly the same as he had 
expeiienced -with the previous period of medication, haiing temperature 
from 9S° to 102° during these six dais, and having a chill every dav 
with some nausea and anoiexia The patient receiied a total of 27 dais’ 
medication, with a total amount of 1,540 mg of the drug Post medica¬ 
tion laboratory examinations showed normal blood counts, blood chemistry 
within accepted average values, and negative urinalvses X-rais show 
further destruction of the walls of the right maxillari sinus and perhaps 
further right orbital involiement The patient receiied no othei medica¬ 
tion during the treatment with amphotericin B except aspirin or aspinn- 
Phenacetin codeine compound There appeared to be no improvement 
SI mptomaticalli or objectively 


. On June 27, 1957, the right orbit was explored under local anesthesia 
A fibrous mass was foimd in the inferior portion of the orbit, and the 
mass of tissue was lemoved piecemeal It extended posteriori! to the 
region of the optic foramen and was adherent to the periosteum of the 
loor of the orbit It also extended medially into the left ethmoid region 
granuloma had dex eloped from the roof of the right 
maxillary sinus and eroded through the bonx floor of the orbit Powdered 
th' I h placed in the operative site Specimens were forwarded to 
we laboratory for pathological examination The diagnosis was again 

th® pathology seivice and again demon- 
form t "^^P^^sillpsis The postopeiatixe period was complicated bx' the 
abscess which drained through the incision on Julx 6, 
27 ‘ infection graduallx cleared xvith no moie difficulty On July 

fnm exophthalmos The first of August the 
heaipH considerablx better The operatixe area xxas well 

t j u and he was gixen 15 davs conxalescent leaxe, during which time 
®°^nssium iodide drops He was le-exaluated on August 9, 1957, 
ricbt another convalescent leaxe On September 9 1957, the 

timp ®^°Pnwalmos measured 6% mm Punduscopic examination at that 
Octobp” to show some dilatation of the xeins of the fundus In 

dilutp/’m Pntient was given sexeral injections of amphoteiicin B 
Thi<! oi Pi’in^nine or xx locaine into the floor of the right orbit m 
re>iiiii quite painful to the patient, and no definite beneficial 

of 3 mm tv,”^ noted On Xovember 23, 1957 he showed an exophthalmos 
and ® ■msual acmtv was 20/200 on tlie right correctible to 20/20, 

course nf On Xox ember 26 1957, another 

throueb amphotericin B was started This continued 

course of thpra^^ 2 Approximatelx 1,000 mg was gixen during this 
and chills Patient had his usual symptoms of some fexer 

and the period Inasmuch as exophthalmos was progressing 

surgical experiencing pain, it was decided that furUier 

trachea ane.nfecm necessarx On December 2 1957, under endo- 

lacent bone of twe the patient had a remoxal of granulations and ad- 
and the stniptiirec mi^illarx sinus, the floor of the right orbit, 

granuloma involxine- passage The 

as possible hox\P^pr*^f®K^'°°'^ remoxed as completed 

optic nerve’ Tme to extend posteriori! beneath the 

the cour>!P pf ‘® Siven following this procednre and 

^ox ember 9 R° ^™t>hoteiicin, which had been started on 

from belon" procedure decompressed the oibit 

* u medialh lessened the exophthalmos and p^o^ ided the 
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sinus space dailj Bj April, 1956, the clinical and Xiay findings of the 
skull seemed stabilized Cultures of tissue removed from the nose and 
right maxillaiy sinus failed to grow fungus Vision in the right eye 
was coi 1 ectible to 20/20, the visual fields, fundus findings and exophthal 
mos lemained unchanged He was followed as an outpatient until Janu 
aij 14, 1957, at which time he was rehospitaiized due to an increase in 
the exophthalmos in the light eye to 26 mm (see Fig 5) In March, 
1957, the exophthalmos measured 28 mm On March 19, 1967, patient was 
placed on four tablets of Nystatin eveiy six hours for 12 days and then 
five days’ tieatment with eight tablets everv six hours The patient 
toleiated this medication without anj' untoward effects, in fact, he states 
he gained six pounds during this peiiod Theie was no noticeable change 
in the exophthalmos or his symptoms following this medication His 
geneial condition was excellent 

Inasmuch as the infection appealed to be piogiessing m spite of the 
medications which had been used, it was decided to give him ampho 
tei icin B to see whether it would perhaps have some effect on this in 
fection In April, 1957, the use of amphotericin B (Fungizone) mtra 
venously was begun in dosages recommended by the manufactures 
Prioi to use of this drug, stool cultures were negative for enteric patho 
gens Complete blood counts xvere normal Uiinalyses were normal 
Spinal fluid wms examined on Apiil 18, 1957, and the spinal fluid findings, 
including cell count, sugai chlorides, globulin, total protein, colloidal 
gold and seiological tests, were normal Culture of the spinal nuiu 
showed no growth in 21 days Livei and biliaiy function tests were 
normal X-rays of the chest were reported to be normal Stereoscopic 
views of the skull showed an increase in density throughout the rigni 
maxillary sinus and some mottling in the right zygoma There 
appeared to be some increased density in the petrous pyramid and som 
demineralization of the middle cranial fossa on the right During tn 
period the patient had few complaints except the decreased vision 
the right ej'e, the pioptosis, and vague aching pains which he frequen y 
experienced in the eye 

Treatment with amphotericin B was initiated on April 23, 195/ The 
initial dose w'as 0 26 mg per kilogiam of body weight 146 

creased 0 5 mg per kilogram dailv Since the patient weighed 
pounds, or 66 kilogiams, the initial dose was 16 5 mg The 
was given intravenously in 200 cc of 5 per cent glucose solution J 
over a period of six hours On May 8, 1957, the dosage had “eea 
creased to 1 00 mg per kilogram daily Tins medication was conti 
at this level until May 13, 1957, at which time he had received a 
991 mg of the medication During the middle of this senes . 

tions the patient remarked that he thought he w'as having a “ttie 
discomfort in the right eye, and he also felt that there w'as less swei b 
in the aiea Examination, how'evei, did not verify tins 

The patient tolerated this medication well, however, he states that he 
had a chill evei v day that he received the drug His temperature ai 
the periods of medication was usually 101° to 102°, although some nay 
was less, and on foui oi five days rose to 103 2° Near the teemma 
of the medication the patient realized that if he took aspirin or 
phenacetin codeine compound early in the period of administration 
he had less chills and felt considerably bettei Most of the 
neai the last half lioui of the administration and frequently one hall n 
or an hour aftei the medication had been finished He ^ 
nausea on seveial occasions, anorexia on many occasions, and twice 
vomited 

Inasmuch as he had shown little clinical improvement, it w’as deci e 
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lesunied a fairh noimal appearance The position of the light globe ivas 
^6r\ nearU noimal Measuiements foi exophthalmos were less leliable 
since the right lateial bon^ iim had been iemo\ed 

The microscopic tissue studies sho^\ gianulomatous inflammation Vvith 
areas of necrosis There aie predominant^ limphocites mth numerous 
giant cells, some of these shomiig Inphae Tissue culture yielded an 
abundant growth of the Aspeigillus species Patient was discharged 
April 14, 1959, after 54 dais of hospitalization 

The minimal inhibitor! concentration bv the multiple tube dilution 
test for this patient’s fungus is gnen below and is contiasted with the 
blood lei els obtained aftei the administi ation of amphoteiicin B 


_ Sensitiiitv MIC (Minimum Inhibitori 

Tissue Culture of _ Amphotericin B _ 

December, 1955 6 meg /ml 


June, 1957 
February, 1959 


3 meg/ml 
2 5 meg /ml 


Concentration) 

_ Statin 

10 meg/ml 
40 units 
40 units 
5 50 units/ml 


Blood concentration (serum actiiitv) of amphoteiicin B, after dosage 
ta ^ administered inti ai enousli was 020 4 meg/ml main- 

iniTh t ^ 0^3' lousli this IS much below the minimum 

nniDitori concentration level for this patient’s aspeigillus infection 

nf'^Q-o opeiated liis own truck duiing the summer and fall 

®J®®® His vision was 
OS 20/20 coirectible to 20/25 on the right The proptosis 
iinf® variation between the two corneas There was 
of adduction on the right The right fundus shows wrinkling 

evnnnti.Patient could not wear collecting lenses due to the 
pntnalmos Blood piessure was 140 mg sistolic, SO diastolic 


readmitted to hospital on Decembei S 1959 There was 
conproptosis of the right eje The vision was 20/S0, 
IS 20/40 There is a noticeable exotropia The fundus picture 

macula**™^ described above with the wrinkling or stria about the 
the ri^ht^'^if ' isible The patient complains of constant pain oi ei 

localii^r There is no paiticular palpable change in the tissues 

orpsnirQ possible that this complaint is based upon the 

Thii ^^'f^ltration of the second division of the Vth cianial nerve 

cranial fna further extension of the granuloma in the middle 

coDditino „ Examination of the nasophai vnx is negatii e The general 
pressuro n/except that this patient presents with a blood 
tieatmenf diastolic He is at piesent undei medical 

tratiM of a f! ^ precluded surgical treatment lequiiing the adminis- 
aie wuhin no^rif^f^ anesthetic Liier function tests and blood studies 
as indicated hi t There is ei idence of some nitrogen retention 

'cated bi a slightli elevated blood urea nitrogen 


TOXICITY 

Within the dosage schedule used m the tieatment of this 
a len with amphoteiicin B mtiavenously, the toxic effects 
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patient Avith a consideiable degiee of comfort Xra>s following this 
pioceduie showed essentially the same findings AVith the exception of the 
opei ative defect The operative site healed quickly Avith no complications 
Foi the next si\ to eight A\eeks the patient Avas seen dailv, the nose was 
cleansed, and Nystatin poAvdei again dusted into the operative caAity 
tlnough the light side of the nose Tissue cultures again grcAV fungus 
On Decemhei 20, 1957, the hlood levels of amphoteiicin B aftei the daih 
dosage of 1 mg pei kilo body Aveight Aveie deteimined to be 02 04 
meg /ml 

Eaily in FebiuaiA, 1958, the patient began to notice a swollen area 
]ust above and antei lor to the right eai This ai ea has continued to be 
piesent, hoAvevei, it vanes in size fiom time to time The area is not 
tendei and appears to be moie of a tiansitory edema than an extension 
of the infective piocess Vision is 20/100 in the light eye, and 20/20 
in the left eye, collectible in the light eye to 20/20, hoAvever, the patient 
IS unable to Avear lenses because of the exophthalmos The letina, right 
eve, shoAvs stria around the posteiioi pole from retiobulbar piessure 
Exophthalmos is 6 mm in the right eye 

The patient has been temporarily' retired fiom active militaiy service 
He has been folloAved on an outpatient status Tissue biopsies from the 
lateial Avail of the right nasal passage on June 25, August 10, and Novera 
bei 4, 1958, Aveie cultuied and have failed to glow Aspergillus On 
November 13, 1968, some tissue was removed fiom the midpoition ^ 
floor of the light oibit, going through the right inferior foinix Thiee 
sepal ate specimens Aveie taken These thiee fungus cultuies were nega 
tive after 20 days The patient’s geneial condition was excellent on exami 
nation Novembei 20, 1958 He had a right exophthalmos of 0 7 mm 
Vision in the right eye Avas 20/70 coiiectible to 20/25, and 20/20 i'' 
left eye The fundus of the i ight eye showed horizontal sti lae or traction 
lines extending tlnough the maculai area Xrays of the sinuses ana 
skull shoAved little, if any, change during the last nine months 

Due to the slowly increasing pioptosis of the light eye, more 
swelling of the right temple area and more pain in the right cheek, i 
patient Avas lehospitalized on Febiuary 20, 1959 Despite the i®® 
negative tissue cultures, it Avas evident theie Avas lecuiient activity 
granuloma Anothei course of amphotericin B intiavenously „ 

the next day, using the same dosage schedule as given above On l'®" 
aiy 24, 1959, under endotracheal anesthesia the right temporal fossa 
explored tlnough a horizontal incision extending posteriorly Afom 
external canthus of the light eye Gianulomatous tissue had erodeu 
lateral bony oi bital wall neai the floor about 3 cm posterior to 
lateial orbital iim The involved tenipoial muscle was lemoved 
bone of the lateral wall of the oibit was removed A large gianulomai 
mass was encountered beneath and lateral to the globe This was 
by blunt and sharp dissection There weie aieas of necrosis in 
temporal fossa and in the floor of the oibit There were 
firm fibiotic mateiial The granuloma extended to the apex of the or 
and beneath this into the pterygomaxillai y space Thei e was direct 
tension of the fibrous tissue into the right maxillary sinus space 
pendent drainage was established through the flooi of the orbit Into 
sinus and into the nose through the previously placed window in 
medial sinus Avail A mushroom tipped catheter Avas placed *^*5 » 

maxillary sinus The superior aspects of the orbit seemed to be t®®® 
involvement A large Penrose dram was sutured in the initial ^ 

The intravenous administration of amphotericin B was continued p * 
operatively for a total of 900 mg Locally, the postoperative ®o“''®® 
accompanied by protracted conjunctival edema Gradually the iiss 
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resumed a fairb normal appearance The position of the right globe ivas 
ven nearlv normal Measurements for exophthalmos -were less reliable 
since the right lateral bonv rim had been remoied 

The microscopic tissue studies show granulomatous inflammation Mith 
areas of necrosis There are predominantli h*mphocvtes with numerous 
giant cells some of these shoeing hiphae Tissue culture yielded an 
abundant growth of the Aspergillus species Patient was discharged 
April 14 1959, after 54 dais of hospitalization 

The minimal inhibitor! concentration bv the multiple tube dilution 
test for this patient’s fungus is giien below and is contrasted with the 
blood levels obtained after the administration of amphotericin B 


_ Sensitivity MIC 

(Minimum Inhibitor} 

Concentration) 

Tissue Culture of 

Amphotericin B 

X\ statin 

December, 1955 

June, 1957 _ 

Februarv, 1959 

6 meg /ml 

3 meg/ml 

2 5 meg /ml 

10 meg/ml 
40 units 

40 imits 

0 50 miits/ml 


Blood concentration (serum activity) of amphotericin B after dosage 
j ^ administered intraienouslv was 0 2-0 4 meg/ml main 

inif K ^ hour period Obi lousli this is much below the minimum 
hibitorv concentration level for this patient’s aspergillus infection 

nf'iQ-o operated his own truck during the summer and fall 

nn on / reported for examination September 19, 1959 His nsion was 
wa 0 S 20/20 correctible to 20/25 on the right The proptosis 

bm ® variation between the two corneas There was 

of adduction on the right The right fundus shows wrinkling 

Patient could not wear correcting lenses due to the 
Phthalmos Blood pressure was 140 mg s'stolic SO diastolic 


dpfin readmitted to hospital on December S 1959 There was 

proptosis of the right eve The vision was 20/S0, 
is 20/40 There is a noticeable esotropia The fundus picture 

maciu described above with the wrinkling or stria about the 

the vusible The patient complains of constant pain over 

locaiiv f*’ There is no particular palpable change in the tissues 

Drpsciij-a possible that this complaint is based upon the 

This r of 't^^iltr^tion of the second division of the Vth cranial nerve 
craniai'bi'^ mean further extension of the granuloma in the middle 
conrtifinr/^^^ Examination of the nasopharynx is negative The general 
Pressiirp except that this patient presents with a blood 

treatmpnf diastolic He is at present under medical 

tration nf o Precluded surgical treatment requiring the adminis- 

are withm anesthetic Liver function tests and blood studies 

as indicatpH There is evidence of some nitrogen retention 

maicated bv a slightlv elevated blood urea nitrogen 


TOXICITY 

Within the dosage schedule used in the tieatment of this 
lent with amphoteiicin B intravenously, the toxic effects 
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patient with a consideiable degiee of comfoit Xiays following this 
pioceduie showed essentially the same findings with the exception of the 
opei ative defect The opei ative site healed quickly with no complications 
Foi the next six to eight weeks the patient was seen dailv, the nose was 
cleansed, and Nvstatin iiowdei again dusted into the operative ca'vity 
thiough the light side of the nose Tissue cultuies again giew^ fungus 
On Decembei 20, 1957, the blood levels of amphoteiicin B after the daily 
dosage of 1 mg per kilo body weight weie determined to be 0 2 0 4 
meg /ml 


Eaily in Febiuarv, 1958, the patient began to notice a swollen aiea 
just above and anterior to the right eai This aiea has continued to he 
piesent, however, it vanes in size fiom time to time The area is not 
tendei and appears to be moie of a tiansitory edema than an extension 
of the infective piocess Vision is 20/100 in the right eye, and 20 /;JU 
in the left eye, coi i ectible in the right eye to 20 / 20 , howevei, the patient 
IS unable to weai lenses because of the exophthalmos The letina, right 
eye, show’s stria around the posteiior pole from retiobulbar piessure 
Exophthalmos is 6 mm in the right eye 


The patieni has been tempoiarily letired from active military servl 
He has been followed on an outpatient status Tissue biopsies tfhj*' 
lateial wall of the right nasal passage on June 25, August 16, and i ov 
bei 4, 1958, weie cultuied and have failed to glow Aspergiuus 
November 13, 1968, some tissue was lemoved from the midportion ot um 
flooi of the light 01 bit, going thiough the right inferior fornix 4 
sepal ate specimens W’eie taken These three fungus cultuies 
tive aftei 26 days The patient’s geneial condition was excellent on e i 
nation Novembei 20, 1958 He had a light exophthalmos of b7 nim 
Vision in the light eye was 20/70 con ectible to 20/25, and 20/20 
left eye The fundus of the i ight eye showed hoi izontal striae or tr 
lines extending thiough the maculai area Xiays of the sinuse 
skull showed little, if any’, change duiing the last nine months 

Due to the slowly increasing pioptosis of the right eye, 
swelling of tlie light temple aiea and more pain in the ® voeent 

patient was lehospitalized on Febiuary 20, 1969 of the 

negative tissue cultuies, it w’as evident theie was lecuirent activi y 
granuloma Another couise of amphoteiicin B intiavenously w _ . ^ 
the next day, using the same dosage schedule as given above 
aiy 24, 1959, under endotracheal anesthesia the nght tempoial 
exploied thiough a horizontal incision extending j.j the 

external canthus of the light eye Gianulomatous tissue had ® 
lateral bony oibital w’all neai the floor about 3 cm , rphe 

lateial orbital iim The involved tempoial muscle was -tg^s 

bone of the lateral yvall of the orbit was 1 amoved A lar^ gian ‘ .ggd 
mass was encounteied beneath and lateial to the globe This wa 
by blunt and sharp dissection There were aieas of neorosi 
temporal fossa and in the flooi of the oibit There were also 
film fibrotic material The granuloma extended to the apex or 
and beneath this into the pteiygoniaxillaiy space Theie was ai 
tension of the fibious tissue into the right maxillary the 

pendent drainage was established thiough the floor of the z^g 

sinus and into the nose through the pieviously placed windrow 
medial sinus wall A mushioom tipped catheter was free of 

maxillaiy sinus The supeiior aspects of the orbit , Jcslon 

involvement A laige Penrose diain was sutured in the \ ‘ gst- 

The intiavenous administiation of amphotericin B was ^vas 

Ipeiatively for a total of 900 mg Locally the PostoPer^ive course ivas 
accompanied by piotracted conjunctival edema Gradually tne 
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resumed a fairh normal appearance The position of the right globe vras 
lerv nearlv normal Measurements for exophthalmos ■were less reliable 
since the right lateral bon\ rim had been remoied 

The microscopic tissue studies show granulomatous inflammation with 
areas of necrosis There are predominantly Ivmphocvtes with numerous 
giant cells, some of these showing hiphae Tissue culture yielded an 
abundant growth of the Aspeigillus species Patient was discharged 
April !•}, 1959, after 54 dais of hospitalization 

The minimal inhibitory concentration by the multiple tube dilution 
test for this patient’s fungus is given below and is contrasted with the 
blood levels obtained after the administration of amphotericin B 


Sensitivity MIC (Minimum Inhibitory Concentration) 


Tissue Culture of 

Amphotericin B 

statin 

December, 1955 

6 meg /ml 

10 meg/ml 



40 units 

June 1957 . _ 

_ 3 meg/ml 

40 imits 

February, 1959 _ 

2 5 meg /ml 

0 50 imits/ml 


Blood concentration (serum activity) of amphotericin B after dosage 
Of 1 mg per kilo admimsteied intray enousB yyas 0204 meg/ml main 
over a 12 hour period Obyiously this is much below the minimum 
inhibitory concentration level for this patient s aspergillus infection 


operated his oivn truck during the summer and fall 
n n on reported for examination September 19 , 1959 His vision was 
u u 20/100 0 S 20/20 correctible to 20/25 on the right The proptosis 
vas measured as 6 mm variation betyveen the tyvo corneas There yvas 
of adduction on the right. The right fundus shows wrinkling 
p Patient could not y\ear correcting lenses due to the 

sopbthalmos Blood pressure was 140 mg svstolic SO diastolic 


, readmitted to hospital on December S 1959 There yvas 

e imte increase of the proptosis of the right eve The yrsion was 20/S0, 
orrMtible to 20/40 There is a noticeable exotropia The fundus picture 
as described above with the wrinkling or stria about the 
th„'^*^*®r being visible The patient complains of constant pain over 
/ cheek There is no particular palpable change in the tissues 
^ 6) It IS possible that this complaint is based upon the 

sure or infiltration of the second division of the Vth cranial nerve 
cra-nini f ^ mean further extension of the granuloma in the middle 
cnuiiif Examination of the nasopharynx is negative The general 

except that this patient presents with a blood 
treatmppf”^ ®''®tolic, 120 diastolic He is at present under medical 
trail nn r "'hich has precluded surgical treatment requiring the adminis 
are wuml,anesthetic Liver function tests and blood studies 
as indicptprf There is evidence of some nitrogen retention 

inoicated by a slightly elevated blood urea nitrogen 


TOXICITY 

Within the dosage schedule used in the tieatment of this 
pa lent \\ith amphoteiicin B mtra\ enously, the toxic effects 




1010 


WELLER, ET AL MYCOTIC INVOLVEMENT 










^ r V *, 






Vr>«:5 




vV- 








m:- 




Pig- 6 Appearance of patient in December 1959 local- 

compression of the right orbit belor^ medially and laterally Nysmi^ 
ly and three courses of Fungizone There ‘® ' q/ approximate!} 

right temporal area and an increase m the exophthalmos or aim further 
6 mm in the past several months This is beliered to indicate 
•^rowth of the granuloma u ithin the orbit 
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Dec 8, 1959—Admitted to hospital 

1 Exophthalmos C mm 

2 Swelling right temple 

3 Pain light cheek 

4 Ilypei tension 
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obseived weie piincipally, 1 a chill and febiile lesponse, 
2 sensation of nausea and anoiexia with occasional vomiting, 
S headache and geneial malaise which weie lessened by as- 
piiin 01 aspiim-phenacetin-codeine compound 

It should be lecalled that this patient’s geneial bodily con¬ 
dition has been excellent His laboiatory examinations, in¬ 
cluding blood, liver function, intestinal cultuies, and ceiebial 
spinal fluid tests, have shown little if any vaiiation fiom 
aveiage noimal findings until the piesent admission The 
cause of the elevation of the blood uiea nitiogen could possibly 



TABLE II 



Outline of Therapy 

_ 



Tissue 

__ 

Date of Suipreri 

Patholoery 

Culture 

_ 

July 20, 1955 Gianuloma 

Dec 13, 1955 Gtanuloma 

Jan 11, 1956 (Maxillary Sinus Biopsy) 

April 12, 1956 (Maxillary Sinus Biopsy 

June 27, 1957 Gianuloma 

Deo 2, 1957 Gianuloma 

June 25,1958 (Nasal Biopsy) 

Aug 16, 1958 (Nasal Biopsy) 

Nov 4, 1958 (Nasal Biopsy) 

Nov 13, 1958 (Orbital Biopsy) 

Feb 24, 1959 Granuloma 

Positive for Aspergillus flavus 
Negative 

Positive for Aspergillus fla'us 
Positive for Aspeigillus fla'us 
Negative 

Negative 

Negative 

Negative after 26 days 

Positive for Aspergillus lla^'^ 


be attiibuted to a late complication of amphoteiicin B theiapy 
Other cases tieated at this hospital with the same diug have 
not shown this lesiduum His reaction to this theiapy wou 
be expected to be much bettei than in a chionically ill oi 
emaciated patient 


SUMMARY 

This IS a case leport of a 31-yeai-oId coloied male who 
noted unilateial exophthalmos in Febiuary, 1955 A gianu- 
lomatous type of tissue was piesent in the light maxillaiy 
sinus which showed no lesponse to antibiotic theiapy bu - 
tures of tissue subsequently removed fiom the light maxiHaiV 
antium weie positive foi Aspeigillus—later identified as 
Aspergillus flavus Nystatin was used locally in the sinus 
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and a solution of potassium iodide taken oially A shoit 
couise of Nystatin was given by mouth In Apiil, 1957, 
aniphoteiicm B (Fungizone®) was given intiavenously Cul- 
tuies of tissue lemoved fiom the flooi of the light oibit weie 
again positive foi the same fungus in June, 1957 The tissue 
lemoved was much fiimei than that pieviously lemoved fiom 
the light maxillaiy and etlimoid sinuses The pathological 
pictuie was similai Local injections of amphoteiicin B into 
the light infei 101 mbit weie quite painful Decompiession 
of the light mbit below and medially again yielded positive 
tissue fungus cultuies in Decembei, 1957 At this suigical 
exploiation theie was definite involvement of the pteiygo- 
maxillaiy fossae and about the light optic foiamen A second 
couise of amphoteiicin B was gi\en intiavenously Nasal 
tissue cultuies and cultuies of tissue lemoved fiom the mid- 
portion of the flooi of the light oibit in Novembei, 1958, have 
shown no fungus giovdh aftei 26 days The patient’s geneial 
condition has lemamed excellent The exophthalmos was 
stabilized at 6-7 mm Due to an mciease of the pioptosis of 
the light eye, a lateial decompiession of the right oibit was 
peifoimed Febiuaiy 24,1959 A laige mass of gianulomatous 
niateiial ivas lemoved fiom the infeiioi portion of the oibit 
The gianuloma extended posteiioily below the optic foramen 
A thud couise of amphoteiicin B w^as administeied Tissue 
cultuies weie positive foi Aspeigillus flavus Patient -was 
le-admitted to the hospital Decembei 8, 1959, foi fuithei 
evaluation 

The piognosis in this patient should be guaided Local 
applications of Nystatin powdei and thiee couises of ampho¬ 
teiicin B may have letaided advance of the gianuloma but 
ave not halted the pi ocess This is believed to be due to the 
inability to get a sufficiently high blood concentiation of the 
ing to pioduce a favoiable clinical lesponse against this 
patient’s Aspeigillus flavus infection 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erlmg W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr William L Benedict, Mayo Clinic, Rochester, 
Minn 

Meetmg Palmer House, Chicago, Ill, October 9T4, 1960 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Caretv Tower, Cincinnati, O 
President-Elect Dr D C Samuel Pruzansln', D D S , S40 So Wood St, 
Chicago, Ill 

Secretarv-Treasurer Dr Spnestersbach, Ph D, Department of Oto 
larvngologv, IJniversitv Hospital, Iowa Citv la 
Meeting 


AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople, 1100 E Genesee Dr, Syracuse 10, N Y 
Seoretarv Dr Dean M Lierle, Hmversitv Hospital, Iowa Citv, la 
leeting Palmer House, Chicago, Ill, October, 1960 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

President 

Vice-President Dr Daniel C Baker, Jr 903 Park Ave , New York, N Y 
oecretarv Dr F Johnson Putnev, 1712 Locust St, Philadelphia 3, Pa 

treasurer Dr Charles M Norns, 3401 Broad SL, Philadelphia, Pa 
ueeting Latg piacid Club, Essex Co, N Y, Mav 20. 1961 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Edwin N Brovles, Baltimore, Md 
ecretarv Dr Lvman G Richards, Wellesley Hills, Mass 
^ Francis E LeJeune New Orleans, La 
ouor Historian and Librarian Dr Francis W Davison, DanviUe, Pa 
leeting Lake Placid Club, Essex Co, N Y, Mav 21-22, 1961 


American laryngological, rhinological and otological 

SOCIETY, INC 

Premdent Dr Fletcher D Woodward, 400 Locust Ave, CharlottesviUe, 
^ Lindsav Chicago, Ill 

y rv Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester 7, 

Hr K. M Day, 121 IJmversitr PI, Pittsburgh, Pa 
-ianual Meetmg Lake Placid Club. Essex Co , N Y May 23 24-25, 1961 

1017 



1018 


DIRECTORY OP OTOLARYNGOLOGIC SOCIETIES 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Cliauman Dr Lawience R Boies, Minneapolis, Mmn 
Vice Chairman Dr Hoi\aid P House, Los Angeles, Calif 
Secietaiy Di Walter E Heck, San [Francisco, Calif 
Delegate Dr Goidon P Haikness, Davenpoit, la 
Alternate Delegate Dr Paul H Holmgei, Chicago. Ill 
Repiesentative to Scientific Exhibit Di Walter H Malone}, Cleve 
land, O 

Meeting New Yoik City, June 26 30, 1961 


AMERICAN OTOLOGICAL SOCIETY, INC 

Piesident Di Henry L Williams, Rochester, Mmn 
Vice-Piesident Dr Lawience R Boies 

Secietaiy Treasurer Dr James A Mooie, New Yoik Cit}, N Y 
Annual Meeting Lake Placid Club, Essex Co, N Y, Ma} 26 27, 1961 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, NY 
Vice President Dr Kenneth Hinderei, 402 Medical Arts Bldg, ritts 
burgh. Pa 

Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16, N Y 
Treasuier Dr Arnold L Caron, 36 Pleasant St, Worcester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

Piesident Dr Roland M Loring, 25 E Washington St, Chicago, Ill 

Secretary Dr Robert M Hansen, 1735 N Wheeler Ave, Portland if. 

Ore . 

Annual Clinical Session Illinois Masonic Hospital, Chicago, Ill, OctoD 
6 7. 1960 

Annual Meeting Octobei 8, 1960, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

Piesident Dr John J Conley, New York, N Y 
Vice President Di Joseph H Oguia, St Louis, Mo 
Tieasurei Dr P Johnson Putney, Philadelphia, Pa 
Secretary Di George A Sisson, Syracuse, N Y 
Annual Meeting Palmer House, Chicago III, Octobei 1, 1969 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Sam H Sanders, Memphis, Tenn 
Vice President Dr John T Dickinson, Pittsburgh, Pa 
Treasurer Dr Joseph C Miceli, Brooklyn, NY , 

Secretary Dr Samuel M Bloom, 123 E 83rd St, New York 28, N i 
Meeting Palmer House, Chicago, Ill, October 13, 1960 h,„orr 

Annual Spring Meeting Roosevelt Hotel, New Orleans, La, Feotu 
11-14, 1961 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Walter E Owen Peoria, Ill 
President Elect Dr Leland H Prewitt Ottumwa, la 
Vice President Dr D A Skinner, Newark, O 

Secretary Treasurer Dr Daniel S DeStio, 121 S Highland Ai e , Pitts¬ 
burgh 6, Pa 

Annual Meeting Palmer House, Chicago, Ill, October S, 1960 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 

President Dr Alberto Gallo 
First Secretary Dr Alfredo MartineUi 
Second Secretary Dr Guedes de Melo Neto 
Librarian Treasurer Dr L de Souza Queiroz 
r ^°'^.the Archives of the Society Dr Antonio de Almeida, Dr 
Labriel Porto, and Dr Roberto PVanco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Juho Quevedo, 15 Calle Oriente No 5 
} iCfrPresidente Dr Hdctor Cruz, 3a Ai enida Sur No 72 
No Escamilla, 5a Calle Poniente 

Secretano-Tesorero Dr Horace Polanco, IS Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 
Residents Dr J Abello 

Sune Medan 

Perello, 319 P^o^enza, Barcelona 
Vnn J Dr A Pinart 

Dr J M Eerrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Secrata^ rp Dr M alter E Loch, 1039 No Cali ert St, Baltimore, Md 
Treasurer Dr Theodore A Schi\artz 

BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 

Dr A P Belou 
Pro 9^ Dr S A Aranz 
^ro Secretario Dr J M Tato 
^esorero Dr P Games 
^oTesorero Dr J A Bello 

OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

Secretary ^ Francis 925 W Georgia SL, Vancouier B C 

Scotra ° ^ MacRae 324 Spring Garden Road Halifax, 

fleeting 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Dr G E Hartenbower, 203 N Mam St, Bloomington, Ill 
President-Elect Dr Edgar T Blair, Springfield, Ill 
Vice President Di G LeRoy Portei, Urbana, Ill 
Delegate at Large Dr S G Baldwin, Danville, Ill 
Secretaiy Tieasurer Dr C L Pannabecker, Peoria, Ill 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George Woodruff, Woodruff Clinic, Joliet, Ill 
Vice President Dr Linden Wallner, 122 So Michigan, Chicago, Ill 
Secietary-Treasuiei Dr Robert Lewy, 25 East Washington St, Chicago 
2, Ill 

Meeting Fust Monday of each month, October thioiigh May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

Piesident Dr Enrique Grunwald S 
Vice President Dr Agustm Bstartus 
Secietary Dr Marcos Chaimovich S 

Tieasuiei Dr Benjamin Kapkan K 

Director Dr Alberto Basterrvca A 

COLORADO OTOLARYNGOLOGY SOCIETY 

Piesident Dr James T Blair, Denvei, Colo 
Vice-President Dr James Rigg, Grand Junction, Colo 
Secietary Dr Will P Pirkey, Denvei, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr John E Aitliui 

Secietary Di M L Battles p, 

Meetings First Monday of October thiough May, Unnersity > 
Columbus, O 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Dr Ednaid A Newell 

Vice President Dr Thomas M McCrory Tiiap’ 

Secretary Treasurei Dr James L Baldwin, 1627 Medical Aits n gi 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secietary of the Interior Prof Dr Atilio Viale del Carril 
Secretaiy of the Exterior Dr Aldo G Remorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandino 
Pro-Secretary of the Exterior Prof Dr James A del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizari eta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador civa 

Secretary Treasurer Dr Hector R Silva, Calle Arce No 84, San fe 
dor, El Salvador, Central America 
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FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr G Dekle Tavlor, Jacksonville, Fla 
President Elect Dr Kenneth S W hitmer, Miami, Fla 
First Vice-President Dr Vilham H Anderson, Jr, Ocala Fla 
Second Vice President Dr Marion W Hester, Lakeland, Fla 
Secretary-Treasurer Dr Joseph V Tailor, Jr, 1 Davis Blvd, Tampa 6, 
Fla 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 

Secretarv 

Meeting 


fort worth eye, ear, nose and throat society 

President Dr Van D Rathgeber 
Vice-President Dr William Skokan 
‘Secretary-Treasurer Dr Paul Rockivell 


greater MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
i^ce-President Dr Joseph Freeman 
Secretory-Treasurer Dr H Carlton Howard 

in March, May, October and December on the second 
inursdav of the month, 6 30 P M, at the McAllister Hotel, Miami, Fla 


international bronchoesophagological society 

^ Tokvo, Japan 

Pa US ? Chevalier L Jackson, 3401 N Broad St, Philadelphia 40, 
Meeting 


Kansas city society of otolaryngology 

AND OPHTHALMOLOGY 

President-pi^* Clarence H Steele 
Secrets^ n* ^ Underwood 

City, Mo T Robison, 4620 J C Nichols Parkwav, Kansas 

eeting Third Thursday of Xovember, Januarv, Februarv and April 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Secreted Ur Max E Pohlman 

Dr Wendell C 
Secr^^ of Ophthalmologv Section 
Chaims of CP^.thalmologv Section 
Secr^^ of °^°?arvngologv Section 
Place ptolarvngology Section 


Irvine 

Dr Carroll A McCoy 
Dr Philip D Shanedlmg 
Dr Robert W Godwm 
Dr Francis O N Moms 


lace Lo. , oecuon ur Francis ON Moms 

^ Bird Ixjs Anflill Cahf Medical Association Bldg , 1925 Wilshire 

6 30 P M last Mojadav of each month from September to June 
rr-n., i g gg first Thufsday of each month 

-Ophthalmology Section 


inclnc " Mondav of e 

Section 

September to June inclusn 
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LOUISIANA-MISSISSIPPl OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr Arthur V Hays 

Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
Meeting Edgewatei Gulf Hotel, Edgewatei Paik, Miss, May 1213, 1961 


MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Membeis serve as chairman in alphabetical order monthly 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretary Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F 
Vice President Dr M Gonzales tJlloa, Mexico, D F 
Secretary Dr Juan De Dios Peza, Mexico, D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Petrarca 332 1, Mexico 5, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary-Treasurer Dr Harold Swanberg, Quincy, Ill 
Assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, Ill 

NETHERLANDS SOCIETY OF OTO-RHINO LARYNGOLOGY 
(Nederlandsche Keel-Neus Oorheelkundige Vereeniging ) 

President Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsterdam 

Treasurer Mrs F Velleman Pinto, Jac Ohrechtstr 66, Amsterdam 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice President Dr George E Bradord, Winston Salem, N C n 

Secretary Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte , 
N C 
Meeting 

NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 
President Mr G L Thompson, 16 Ramshill Road, Scarborough, York 

VicepLsident Mr J H Otty, Fnzley Old Hall, Fnzinghall Road. 

Bradford, Yorkshire „ j. 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, i ' 
YorksWre 
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OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr David D DeWeese, 1216 S W Yamliill St, Portland 5, 
Ore 

Secretary-Treasurer Dr Paul B M%ers, 223 Medical Dental Bldg, 
Portland 5, Ore 

Meeting Fourth Tuesday of each month from September through Mav, 
Henry Thiele Restaurant, 23rd and W Burnside, Portland, Ore 


OTOSCLEROSIS STUDY GROUP 

President Dr E H Campbell, 133 So 36th St, Philadelphia 4, Pa 

Secretary-Treasurer Dr Raymond Jordan, 121 University Place, Pitts¬ 
burgh, Pa 

Meeting Palmer House, Chicago, Ill, October, 1960 


PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, lllS - 9th Ave , Seattle 5, Wash 
Secretary Treasurer Dr Homer E Smith, 6S6 Tivelfth Ave, Salt Lake 
City, Utah 
Meeting 


pan AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

Resident Dr Paul Holmger, 700 No Michigan Bli d , Chicago, Ill 

Secretarj Dr Chevalier L Jackson, 3401 No Broad St, 
Philadelphia 40, Pa , U S A 

Mtmg Seventh Pan American Congress of Oto Rhino-Larj ngology and 
Broncho Esophagologv 
Time and Place 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

^ J O’Keefe 

Dr Joseph P Atkins 
ry Dr William A Lell 

Dr Dr Harr> P Schenck, Dr Benjamin H Shuster, 

Jackson ^ Lell, Dr William J Hitschler, and Dr Chevalier h 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY. 

vlclpr»h Cesar F VUIafuerte 
Secretl^'T ^ Napoleon C Ejercito 
Directo^r Eusebio E Llamas 

Dr Antonio L Roxas and Dr Armando T Chiong 


PITTSBURGH OTOLOGICAL SOCIETY 

Vice^Prpo,j Emory A Rittenhouse, 203 Masonic Bldg McKeesport, Pa 
icsioent Dr Carson S Demling, 513 Jenkins Bldg, Pittsburgh 22, 

^ Chde B Lamp, 8101 Jenkins Arcade, Pitts- 
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SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
^ ice Presidente Dr Julio SanguiU 
Secretano Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice-Presidente Dr Luis E Olsen 
Secretano Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

locales Dr Osvaldo Sudrez, Dr Nondier Asis R, Dr Jorge Bergallo 
lofre 


SOCIEDAD DE OTO RINO LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Saliador Mrsco Pmto 
Secretary Dr Daniel Alfredo Alfaro 
treasurer Dr Antonio Pineda M 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

^ Adolfo Hinojar Pons 
(Sont" t ® Perez Mateos 

General Dr D Francisco Marafids 
orero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 


Rafael Giorgana 
Rr Carlos Valenzuela 
First Vnp 1 Benito Madariaga 
Sppnna Rafael Gonzdlez 

^ocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

lTcfprp= a Remaldo de Villers 

Secretarm^™T^ Cesar Cabrera Calderin 

° ^ Xirau 

Vocaf^n ^ I’etit 

Vnppi 55 Gross 

Rr Pedro Herndndez Gonzalo 


SOCIEDAD OTO RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Secfete^m Fernando Beltrdn Castillo 

Tesorero ^ -Alfonso Vassallo de 

rero Dr Don Rafael Garcia Tapia 


de Mumbert 
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PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
Piesident Dr Albert Luis de Mendonca 

Secietary Dr Antonio da Costa Quinta, Avenida, de Libeidale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Biemeiton, Wash 
President-Elect Di Carl D P Jensen, Seattle, Wash 
Secretary Dr Willai d P Goff, 1215 Pourth Ave, Seattle, Wash 


SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting Univeisity of Vienna, August 29 to September 1, 1960 


RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chan man Dr Oiiie E Ghrist, 210 N Central Ave, Glendale, Calif 
Treasuier Dr Norman Jesherg, 500 So Lucas Ave , Los Angeles 17, Calif 
Otolaiyngology Di Russell M Decker, 65 N Madison Ave , Pasadena 
1, Calif 

Ophthalmology Dr Wairen A Wilson, 1930 Wilshire Blvd, Los An 
geles 57, Calif 

Mid Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif 

SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chan man Di Morris E Kiucoff 
Vice Chali man Di Max J Fischer 
Secietary Di Adrian J Delaney 

Treasuier Dr Robert D Ralph 

Meetings aie held the second Tuesday of September, November, January, 
Mai ch and May, at 6 30 PM 
Place Aimy and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr F T Land, 13 Newton Place, Glasgow, C 3 
Secietary-Treasuier Dr J F Bliiell, 11 Moiay Place, Edinburgh 

Assistant Secietaiy Dr II D Brown Kelly, 11 Sandyfoid Place, Lias 

gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Piesidente Dr Alfonso Tilbin P 

Secretarlo Dr Felix E Lozano 

Tesorero Dr Maiio Arenas A 

SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

Piesident Dr Relnaldo de Villieis 
Vice President Dr Jorge de Cdrdenas 
Secretary Dr Pablo Hernandez 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 

Presidente Dr Lmo M Lataza C 
Secietaiio Dr Ramdn Prieto 
Tesorero Dr JosS Gomez Gahzia 

Vocales Dres Enrique del Buono y O Benjamin Senano 

SOCIEDAD VENE20LANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceiio Romero 
Vice-Presidente Di Silvestre Rincdn Fuenmayor 
Secietario General Di Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gdmez 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Biiceiio, Dr Oscar 
Gonzalez Castillo 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 

Secietary Dr Decio Lisboa Castio 

Treasurer Dr Jorge Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Vice Presidente Dr Alonso Roy 

Second Vice-Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesorero Dr Ramon Ciespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 
Vice Presidente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 
Vogais Dr Teofilo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Capt Maurice Scliiff, MC, USN, U S Naval Hospital, Oakland, 
Calif „ 

Seci etary-Treasurer Lt Col James E Lett, USAF, MC, 209 TamJv 
San Antonio 13, Tex 

Meeting Concurrent with the Academj of Ophthalmologj and utoi. 
gology, Chicago, Ill, Octobei, 1960 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr L D Lide, Florence, S C 
President-Elect Dr Harry Ross, Anderson, S C 
Vice President Dr David Stack, Spartanburg, SC 
Secretary-Treasurer Dr Roderick Macdonald, Rock Hill, S C j 

Meeting Jointly with the North Carolina Eye, Eai, Nose ana ^ , 
Society in Greenboro, N C Headquarters will be in the King 
Hotel, Sept 13 15, 1960 
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SOUTH WESTERN LARYNGOLOGICAL ASSOCIATION 
(United Kingdom) 

President Mr Michael Robert Sheridan, F R C S , 7 Stran^-avs Terrace, 
Truro, Corn-n all 

Secretary and Treasurer Mr James Freeman, F R C S , 22 Doivns Park 
West, Bristol, 6 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr George M Haik, Professor and Head of the Department 
of Ophthalmology at Louisiana State Uniiersity School of Medicine, 
S12 Maison Blanche Building, New Orleans 16, La, 

Chairman Elect Dr Mercer G Lvnch, Assistant Professor of Otolarvn 
gologv, Tulane Hnnersitv School of Medicine, 3503 Prytania SL, Neiv 
_ Orleans 15, La 

1 ice-Chairman Dr Bernard J McMahon, Director of the Department 
and Clinical Professor of Otolaryngology, SL Louis Umyersity School 
of Medicine, 8230 Forsythe Bhd , Clayton 24, Mo 
Secretary Dr Albert C Esposito, First Huntington National Bank 
Building, Huntington, W Va Formerly instructor of Ophthalmology, 
Ohio State Umyersity College of Medicine, Columbus, O 
Meeting SL Louis, Mo, October 31, 1960, to Noiember 3, 1960 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Benjamin Sheppard, 301 Medical Arts Building, Rich¬ 
mond, \ a 

^'■®®*^ent Elect Dr Emanuel U M'allerstem, Professional Building 
Richmond, Va 

1 ic^^President Dr Calyin T Burton, Medical Arts Buildmg, Roanoke, 
^^P^®^^^*’®^surer Dr Mavnard P Smith 600 Professional Building 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

r-T ^ ^ Joseph, Wheeling, W Va 

Vicp ^ B Holt Charleston, W Va 

Secrpta,-^'^®^'’ William K Marple Huntington, W Va 

Directnr Albert C Esposito, Huntington, W Va. 

r Two Years Dr James T Spencer Charleston, W Va 
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CONNECTIVE TISSUE A SYNTHESIS OF MODERN 
THOUGHT AND ITS IMPACT ON THE 
UNDERSTANDING OF NASAL 
DISEASE ''t; 

Alex Weisskopf, M D , 

San Fiancisco, Calif 

The past 15 yeais have witnessed a diamatic change in the 
concept of body lesponse to disease, piimaiily due to alteied 
Views about connective tissue phj^siology The piesent papei 
IS a leiiew of the liteiatuie, coiielated with clinical expeiience 
and substantiated by expeiimental woik A bioad undei- 
standing of connective tissue can prepaie otolaryngologists 
foi the changing concepts of disease and theiapy 

HISTORICAL BACKGROUND 

Virchow stressed the impoiinnce of connective tissue and 
the unity of all types of connective tissue The folloiving 
quotation fiom Theophile Boideaux, a famous scientist of 
the Eighteenth Centuiy, is an excellent description of the 
modern concept of connective tissue ground substance “It 
IS the most extensive and useful part of the body It nouiishes 
all the organs It connects one with the other and favors 

Candidate Thesis to the American Lar\ng^ologrical Rhmo- 
Otolo^ical Soclet^ Inc March 1959 and read at the Si'»ct\ - 
Annual Meeting Miami Beach Fla March 17 

^BiMsion of OtorhinolarN npolog~v Uni\ersit% of California 
nartH San Francisco Calif This stud\ ■uas supported in 

rtf Breon Fund prranted b\ the Committee on Research Uni\ersitN 

^California School of Medicine 

^oint rpoipient of the Harris I Mosher Memorial Av.ard 1**60 

This manuscript r^cei\ed in The Lar\ngroscope Office and 
pte^ for publication Jul\ 7 196^ 
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NOTICE TO CONTRIBUTORS 


The Laryngoscope leseives the light of exclusive publication 
of all ai tides submitted This does not pieclude then publication 
in Tiansactions of vaiious Societies 

Manusciipts should be typewiitten, double spaced, on one side 
of papei only and ivith sufficient maigins to allow foi collections 

Authoi’s name and city should appeal diiectly undei title on 
fast page, stieet addiess at end of aiticle 

All punts 01 photogiaphs to be submitted in black and white, 
in good shaip contiast Good halftones depend upon deal photo- 
giaplis Line diawings foi zincs to be in black and white Coloied 
inks 01 led or blue quadiille lulings will not leproduce 

Refeiences should be complete authoi’s surname, initials, 
title of aiticle. Journal, volume, page, month, yeai 

Six illustrations will be furnished foi each aiticle without cost 
to authoi Authois will please limit illustiations to six oi assume 
the expense of additional illustiations 

Pi oofs will be submitted to authois for collections If these 
are not letuined, aitides will be published as collected in this 
office 

Repiints will be furnished at the following puces 
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CONNECTIVE TISSUE A SYNTHESIS OF MODERN 
THOUGHT AND ITS IMPACT ON THE 
UNDERSTANDING OF NASAL 
DISEASE 

Alex Weisskopf, M D , 

San Fiancisco, Calif 

The past 15 3’eais have vritnessed a diamatic change in the 
concept of bodj’ lesponse to disease, piimaiilj’ due to alteied 
\'ie\vs about connective tissue ph^'siologj' The piesent papei 
IS a ie\iew of the hteiatuie, con elated with clinical experience 
and substantiated bj’’ expeiimental woik A bioad undei- 
standing of connective tissue can piepaie otolaij’ngologists 
foi the changing concepts of disease and theiapv 


HISTORICAL BACKGROUND 


Viichow stiessed the importance of connectne tissue and 
the unitv of all tj'pes of connective tissue The following 
quotation fiom Theophile Boideaux, a famous scientist of 
the Eighteenth Centuij-, is an excellent desciiption of the 
modem concept of connective tissue giound substance “It 
IS the most extensive and useful pait of the bodj* It nouiishes 
all the oigans It connects one with the othei and favois 
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and entei tains then mutual lelations It is the seat of nu- 
mei ous diseases and the site of many manifestations of animal 
life Claude Beinaid alluded to this in his discussion of 
the "milieu interne" Duiing the Nineteenth Centuiy, how- 
evei, the study of cellulai activity became moie impoitant 
The concept of connective tissue slipped fiom a piedonunant 
position to that of a suppoitmg stiuctme lacking vitality and 
activity 

Intelest in connective tissue giew with the industiial 
chemists' study of leatheis, using the techniques of ciystal- 
logiaphy and X-iay diffi action Piogiess was made when 
Duran-Reynals- discovered that testicular extiact inci eased 
the activity of vaccinal vnus In 1933, Klinge'* compaied 
iheumatic fever lesions with those in animals leceiving piotein 
injections and postulated that the pathogenesis of iheumatic 
fevei was due to mesenchymal giound substance alteiation 
induced by alleigy to bacteiia 

The classical piesentation of Klemperei, et aldefined 
diffuse collagen disease in 1949 He combined vaiious dis¬ 
eases into a single gioup showing connective tissue alteiations 
Subsequently, the outbuist of effoit, pnmaiily m the United 
States, Gieat Biitain and the Scandinavian countries, claiified 
and filled in a few of the voids m oui knowledge of the 
intei cellulai spaces 

This woik IS an attempt to oigamze the vast accumulation 
of fact and theoiy into a systematic study, to i elate it to nasa 
pioblems and to piovide a working hypothesis foi fuithei 
expel imental study 

STRUCTURE OP CONNECTIVE TISSUE 

The connective tissue is a continuous matiix, the con¬ 
sistency of which varies fiom the loose jelly of the umbilica 
cord to the dense stiuctme of bone Within this matiix he 
the inteilacing fibious structures, fiom which the tissue de- 
iives its name, and the cellulai elements which appeal to con- 
tiol its plasticity and metabolic activity This matrix peivades 
all tissues Its chaiactenstics aie determined by its location 
Of primary significance is the fact that the connective tissue 
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IS continuous thioughout the body and that no oigan system 
IS flee fiom the enviionment of the connective tissue 

I Cells of the Connective Tissue 

A Fibiohlasts 

These oiiginate fiom the piimitive mesenchymal cells as 
do all the cells of the connective tissue The moiphological 
chaiacteiistics of these cells axe desciibed m standaid text¬ 
books of histologj' The fibioblast contiols the chaiacteiistics 
of the giound substance and lesponds to manj- stimuli in a 
rapid, active fashion 

The fibi oblast is the most common cell of the connective 
tissue It appeals to have two impoitant functions the 
secietion of the pieciusoi of fibeis and of the acid muco- 
polvsaccharides in the gioimd substance Expeiimentallv, 
the inciease in i espouse of the cell was found to paiallel the 
inciease in connective tissue giound substance ® ® Subsequent 

''■oik has given further evidence of the impoitance of fibio- 
blasts •-« 

The name fibioblast is really a misnomei Moie piopeily 
1 should be teimed a mesenchjTnal cell diffei entiated and 
on iffeientiated The present study demonstrates the con- 
s nt relationship between the undiffeiemated mesenchinnal 
00 and the giound substance 

^loci ophages 

^^0 o second derivative of the primitive undiffeienti- 
^0 mesenchiTnal cell and are indistinguishable fiom the 
IS locrtes, m fact, they are probably histiocrtes which have 
o'e oped phagocj-tic properties due to external stimuli 
C Mast Celts 

scipnf "'Ole gi\en then name by Ehrlich in his fust 

oiast ^ n Poblication in 1877 It has been suggested that the 
of hi ^ from mesenchjTnal cells m the adventitia 

to au°°f 'ousels The function of these cells is still open 
them^V^^ These cells are pai-ticulai ly stiiking because of 
0 achiomatic staining of the ciToplasmic granules which 
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and entei tains then mutual lelations It is the seat of nu- 
mei ous diseases and the site of many manifestations of animal 
life Claude Beinaid alluded to this in his discussion of 
the “milieu inteLne ’’ Duiing the Nineteenth Centuiy, how- 
evei, the study of cellulai activity became moie impoitant 
The concept of connective tissue slipped fiom a piedominant 
position to that of a suppoiting stiuctuie lacking vitality and 
activity 

Intelest in connective tissue giew with the industiial 
chemists’ study of leatheis, using the techniques of ciystal- 
logiaphy and X-iay diffiaction Piogiess was made when 
Duian-Reynals= discoveied that testiculai extiact incieased 
the activity of vaccinal viius In 1933, Klinge^ compaie 
iheumatic fevei lesions with those m animals leceiving piotein 
injections and postulated that the pathogenesis of iheumatic 
fevei was due to mesenchymal giound substance alteiation 
induced by alleigy to bacteiia 

The classical piesentation of Klempeiei, et al ,■* defined 
diffuse collagen disease in 1949 He combined vaiious is 
eases into a single gioup showing connective tissue alteiations 
Subsequently, the outbuist of effoit, piimaiily in the ® 
States, Gieat Biitain and the Scandinavian countiies, claii le 
and filled in a few of the voids in oui knowledge o i 
Intel cellulai spaces 

This woik IS an attempt to oiganize the vast accumulation 
of fact and theoiy into a systematic study, to i elate it to n^a^ 
pioblems and to piovide a woiking hypothesis foi ui 
expel imental study 


con- 


STRUCTURE OP CONNECTIVE TISSUE 

The connective tissue is a continuous matiix, . 

sistency of which vanes fiom the loose jelly of the urn 11 
coid to the dense stiuctuie of bone Within this ma _ 
the Intel lacing fibious stiuctuies, fiom which the 
lives its name, and the cellulai elements which appeal o 
ti ol its plasticity and metabolic activity This mati ix 
all tissues Its chai actei istics ai e detei mined by its 
Of piimaiy significance is the fact that the connecti 
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location in the body It langes fiom the tough, hea\T tendons 
and fascial sheath to the fine supporting lacevrork of the 
alveoli in the lung Collagen is identified chemically by its 
chief ammo acid, hydioxj-pioline, found only in this sub¬ 
stance 


The foimation of collagen is still pioblematical In 1947, 
Jlever^^ theorized that young fibi oblasts secieted both hyalu- 
lonic acid and a soluble precuisor of collagen into the ground 
substance Acidification lesulted in an insoluble fibei on the 
suiface of which was the polysaccharide As the collagen 
aged, the polysacchaiide thinned and hyaluionic acid was 
gradually leplaced by chondroitin sulfate 

The election microscope showed that the fibers have a 
'en distinct pei iodic stnation averaging 640 Angstioms and 
at collagenous fibers aiose fiom the fibioblasts ' These 

1 eis weie embedded in an amorphous mucopolysacchaiide 
ground substance Of particular interest was the dis- 
coiei-j of piocollagen by Russian workers and evidence of 
ormation of collagen tn vitio 

^ Reticuhn 


IS substance is identified, as a lule, by silver impiegna- 
on Its heaviest concentiation is usually in the basement 
nTn ^ 1 ^^ connective tissue where it forms an aigjnophil 
e 01 - of fibers intimately associated with amorphous 
biT\ ^'^'^stance Election microscopy showed that the fi- 
colVo- hj-pical 640 Angstrom periodicity- identifying 

that^t^ ^^beis There was also some indication in this study 
iriah, ® fibers may change into collagen as they 

re, foi-ming a fibrous continuum “ 

C El-asfin 


fiaeti^ nature of this fiber is unidentified X-iay dif- 
he ^^S'gcsted a long chain of piotein which appeared to 
Hals similar to rubber and other elastic mate- 

^ratriv f associated with the amorphous 

collagens mucopolysaccharides and related to the 
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diffeientiate them fiom the othei connective tissue cells 
Joipes, et al coiielated the metachiomasia with the Schiff 
positive gianules Since that time, theie have been many 
studies on mast cells, especially by the Scandinavian school as 

I epi esented by Asboe-Hansen Fawcett=“ showed that the 
mast cell gianules weie leleased as a functional pait of the 
activity of the mast cell Especially notewoithy was the fact 
that histamine libeiatois also caused extensive degianulation 
of the mast cells 

A numbei of functions have been attiibuted to the mast 
cells Among these, aie 

1 Defense This has been i elated to the secietion of he- 
paiin by the mast cells Expeiimental evidence showed then 
incieased activity in aieas nutated by caicinogens 

2 Fat metabolism Hepaiin is known to dimmish lipemia 
The mast cell lelationship to atheioscleiosis is still undei 
investigation 

3 Hyaluionic acid secietion It has been claimed that the 
mast cells aie the piimaiy souice of this impoitant giound 
substance factoi This is questionable and will be discussed 
latei 

U Histamine pioduction 

5 Hoimonal end oigan Theie is an inciease in mast cells 
in myxedema and a deciease with thyioxin oi in thyiotoxi- 
cosis The contioiling factoi appealed to be the hoimones of 
the pituitaiy which caused stimulation of the mast cells-' 
The adieno-coiticoids caused a deciease in the numbei of 
mast cells with degianulation and vacuolation 

II Fibnlkn Components of Connective Tissue 

A Collagen 

This IS the chief fibiillai component of connective tissue 
and consists of bundles of oiiented fibeis which stain intensely 
with piciofuchsin and the acid aniline dyes Although col¬ 
lagen IS histologically and chemically identical, it is foun 
m diffeient physical and functional states depending on its 
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location m the bodv It latiges fiom the tough, heavy tendons 
and fascial sheath to the fine snppoitmg lacewoik of the 
aheoli m the lung Collagen is identified chemically by its 
chief ammo acid, hydiovypioline, found only m this sub¬ 
stance 

The foimation of collagen is still pioblematical In 1947, 
Mejei” theoiized that young fibi oblasts secieted both hyalu- 
lomc acid and a soluble piecuisor of collagen into the giound 
substance Acidification lesulted in an insoluble fibei on the 
sniface of ivhich was the polysaccharide As the collagen 
aged, the polysacchaiide thinned and hyaluionic acid was 
giadually leplaced by chondioitin sulfate''”" 

The election micxoscope showed that the fibeis have a 
veiy distinct pel iodic stiiation avei aging 640 Angstroms and 
that collagenous fibeis aiose fioni the fibi oblastsThese 
fibeis neie embedded in an amoipbous nmcopolvsaccbaiide 
giound substance®*’^® Of paitieulai inteiest was the dis- 
coveiv of piocollagen by Russian woikeis and evidence of 
foimation of collagen in vitio 

-S Retictihn 

This substance is identified, as a iiile, by sUvex impiegna- 
tion Its heaviest concentiation is usually in the basement 
membiane of connective tissue wheie it foims an aigyiophil 
JJehioik of fibeis intimately associated with amoipbous 
giound substance Election micioscopy showed that the fi- 
iils have the typical 640 Angstiom peiiodicity identifying 
CO lagen fibeis Theie was also some indication in this study 
lat the leticulm fibeis may change into collagen as they 
niatuie, foimmg a fibious continuum 

C Ehstin 

The exact uatuie of this fibei is unidentified X-iav dif- 
lac ion suggested a long chain of piotein which appealed to 
® similax to lubbei and othei elastic mate- 

la s « It -Wag f^]gQ intimately associated with the amoiphoiis 
la n\ of sulfated niiicopolisacchaiides and i elated to the 
collagens 
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diffei entiate them fiom the othei connective tissue cells 
Joi’pes, et alcon elated the metachiomasia with the Schiff 
positive granules Since that time, there have been many 
studies on mast cells, especially by the Scandinavian school as 
lepiesented by Asboe-Hansen Fawcett=“ showed that the 

mast cell gianules weie leleased as a functional pait of the 
activity of the mast cell Especially notewoithy was the fact 
that histamine libeiatois also caused extensive degianulation 
of the mast cells 

A number of functions have been attiibuted to the mast 
cells Among these, aie 

1 Defense This has been i elated to the secietion of he- 
paiin by the mast cells Expel imental evidence showed then 
incieased activity in aieas nutated by caicinogens 1'-='-='* 

2 Fat metabolism Hepaiin is known to diminish hpemia 
The mast cell lelationship to atheioscleiosis is still undei 
investigation 

3 Hyaluionic acid secietion It has been claimed that the 
mast cells aie the piimaiy souice of this impoitant giound 
substance factoi This is questionable and will be discussed 
latei 

U Histamine pi oduction 

5 Hoimonal end oigan Theie is an inciease in mast cells 
in myxedema and a deciease with thyioxin oi m thyiotoxi- 
cosis The contioiling factoi appealed to be the hoimones of 
the pituitaiy which caused stimulation of the mast cells 
The adieno-coiticoids caused a deciease in the numbei of 
mast cells with degianulation and vacuolation 

11 Fibnllai Components of Connective Tissue 

A Collagen 

This is the chief fibiillai component of connective tissue 
and consists of bundles of oiiented fibeis which stain intensely 
with piciofuchsin and the acid aniline dyes Although col¬ 
lagen IS histologically and chemically identical, it is found 
in diffeient physical and functional states depending on its 
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A Bioclmmcal Studies 

The most intensive woik has been done by Kail Mayei 
and his group The chemical substances foiming the gel 
of the giound substance aie the acid mucopolysacchaiides 
ivhich aie high poljTneis of hexosamine These aie long chain 
flexible poljTneis with a veiy high negative chaige and a 
stiong affinity foi cations and water molecules Then plij'si- 
cal moleculai structure gives them a very high viscositj- in 
low concentration The physio-chemical changes found in 
the giound substance relate diiectly to the changes in state of 
pohnneiization and pH which govern the gel-sol state 

1 Hyahamic acid This is the most important mucopoly¬ 
saccharide It is found in practically all connective tissue It 
IS preeminent m the maintenance of the plastic, labile, func- 

lonally active giound substance Hyaluronic acid has been 
ound in ^allous degrees of poljTnerization, its moleculai 
^eight ranging Horn 20,000 to ovei 8,000,000 The poljTneis 
oim coiled chains which aie hydiophilic and maintain watei 
pijsical union When depoljTnerized, eithei by bacteiial 
01 esticulai hjaluionidase (the spreading factor), the poly- 
mei linkage is broken and yields acetyl glucosamine and glu- 
ciiionic acid Hyaluionic acid is the only mucopolysacchaiide 
0 e hjdiolyzed by bacterial hyaluionidase 

2 Chondioitin sidfates Chondioitin sulfate A IS the chief 
1 inucopolysacchaiide of hyalin cartilage Chondroitm sul- 

^ e IS identical with Chondioitin sulfate A except for 
^^moi physical properties It is an important constituent of 
"in and other loose connective tissue and increases W’lth age 
heavier formations of gross collagen and 
to tissue activitj- It is chaiactenzed bv resistance 

nnU . ^ hyaluionidase activitj^ The other sulfated muco- 
Kerato'sulf^t^^ Chondioitm sulfate C, Clnondioitm and 

B Hyahn onidase Studies 

important and best studied of all of the 
denol tactois This enzj-me has the unique pioperrt- of 
ymeiizing the acid mucopolysacchaiides and significantly 
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D Oxytalan Fibeis 

These have only lecently been identified by Fullmei and 
Lillie Their exact significance is still obscuie They aie 
located in aieas wheie stiess is distiibuted fiom one medium 
to another such as the junction of tendon and bone and at the 
peiiodontal membiane 



Chai t 1 A diagramatic presentation of the role of grround substance on 
the functional state of tlie parenchymal cells 

III Ground Substance in Connective Tissue 

This IS the most impoitant element of connective tissue 
activity and it is not demonstiated by oidmaiy histologic 
techniques Its veiy piesence was questioned until pi oven 
by Bensley*® in 1934 The giound substance is the amoiphous 
colloid in which he the cells, fibeis and vessels of connective 
tissue It consists of seium-like components of tissue fluid, 
local cellulai metabolites, hormones, mmeials, etc, and the 
factois distinctive to the connective tissue—^the acid muco- 
polysacchaiides The lattei aie the paiamount factois m 
the functional activity of connective tissue 
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1 hiflammato)y States The lesponse of the giound sub¬ 
stance to inflammation is of gieat clinical inteiest since it 
leads to an undei standing of the fundamental piocesses in 
disease It was 51101 ™ that injuiy caused immediate inciease 
in capillaiy peimeabihti* with edema, accumulation of lactic 
acid and diop m pH, followed by an infiltiation of blood and 
tissue cellsThe invasion of mesenchymal cells paialleled 
the inciease in the acid mucopolvsacchaiides as shown by in- 
ci eased metachiomasia The maximum amount of muco- 

polysacchaiide ivas found m tissues chaiacteiized by glycoljdic 
metabolism''^ Injection of Innluionidase into lat skin con- 
nectue tissue resulted in the pictuie of eaily tiauma The 
giound substance showed evidence of depolymeiization, meta- 
cliioraasia was lost, collagen fibeis sepaiated, the mast cells 
^'eie disiupted and the fibioblasts swollen and vacuolated 
Hjaluionidase also caused inci eased peimeability in semi- 
permeable membianes Maiked inciease of tissue hvaluioni- 
dase was found aftei injuiy Other substances such as pio- 
einases have been implicated m the depoljmeiization process, 
which controls the gel-sol state of the ground substance 
he rapid rate of tuino\ei of hyaluionic acid was sho'wn by 
S"'’ studies 


he abo^e experiments have demonstrated two factors m- 
'ed in early inflammation* one was increased capillary 
Peimeabiliti’ and edema due to histamine and hyaluronidase, 
e other was depoh-meiization and tissue disorganization 
caused by hvaluionidase and other factors A “vicious cycle” 
'^as thus started The edema acted to maintain and increase 
c spreading by hydrostatic piessuie'’" 


u ection and its spread is particularly pertinent since a 
uige proportion of the inflammation seen by ihinologists is 
ue 0 infection by bacteria and viruses in the presence of 
auiomdase- ° Streptococci from throat infections and 
Pioduced hyaluronidase quite consistentlyNo 
foi^^ between the virulence of streptococci and the 
ma ion of hyaluronidase was foundSome ha^e even 
ggested that hyaluronidase has a piotectne effect 

The importance of the hvaluiomc acid-hvalui onidase svstem 
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alteimg then lesponses This changes the gel to a sol, causing 
inci eased peimeabihty and watei solubility with lesulting 
inciease in the spiead of pai tides in the tissue 

The chief commeicial souice of hyaluionidase is testiculai 
extiact fiom cattle Othei animal souices aie snake and 
leach venom Clinically, its spieading effect has been used 
in hypodeimoclysis and local anesthesia It depolymeiizes all 
the acid mucopolysacchaiides except Chondioitm sulfate B 
Bacteiial hyaluionidase is piepaied fiom cultuies of stiepto- 
cocci, pneumococci, staphylococci and Clostiidium welcliu 
These enzymes will not depolymerize the sulfated mucopoly- 
sacchai ides 

Othei substances implicated as spieading factois aie mam¬ 
mal y gland extiacts, thyioid, azopioteins, ascoibic acid and 
meicuiial diuietics among otheis-^ The natuie of then 
action IS still speculative 

C Biological Studies 

The giound substance and its cells inteiact in a constant, 
highly dynamic equilibiium of limited stability Intel est m 

the giound substance was stimulated with the knowledge of 
the spreading factoi Duian-Reynals' and Meyei^- fust dis¬ 
cussed the inteiielationship of hyaluionidase and hyaluionic 
acid in connective tissue In 1949, Geish^' and Catchpole 
piesented one of the eaily analyses of the connective tissue 
giound substance They emphasized the physiological activity 
of the giound substance and lesponse to injuiy Angevme 
stressed the importance of the hematopaienchymal bamei 
A substance passing to the tissues must fust tiavel thiougi 
the capillaiy wall, thiough the connective tissue giound su 
stance, and then thiough the cell membiane Any change 
along this path alteied the metabolism of the cell The meci- 
anism of fluid tianspoi-t was demonstiated to be due to molecu- 
lai capillaiity along connective tissue fibiils'® Edema wi i 
incieased hydiostatic piessuie accentuated the spieading 
This may explain the activity of many of the anti-spieading 
factors used clinically such as epinephiine, moiphine, e 
anti-histamines, salicjdates, lutin and adienal-coitical extiac s 
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1 Inflammatoi-y States The lesponse of the giound sub¬ 
stance to inflammation is of gieat clinical inteiest since it 
leads to an undeistanding of the fundamental piocesses in 
disease It i\as sIiomti that mjuiy caused immediate inciease 
in capillaiy peimeabilitj’ A%'ith edema, accumulation of lactic 
acid and diop m pH, followed by an infiltiation of blood and 
tissue cells The invasion of mesenclij-mal cells paialleled 
the inciease in the acid mucopolysacchaiides as shown by in- 
ci eased metachiomasia The maximum amount of muco- 

poh sacchai ide was found in tissues chaiacteiized by glycolj'tic 
metabolism Injection of hyalmonidase into lat skin con- 
nectne tissue lesulted in the pictuie of eaily tiauma The 
giound substance showed evidence of depobmiei ization, meta- 
c lomasia was lost, collagen fibeis sepaiated, the mast cells 
^eie disiupted and the fibioblasts swollen and vacuolated 
Jauionidase also caused incieased peimeability m semi- 
crmea le membianes Maiked inciease of tissue hyaluioni- 
ase Vas found aftei injuiy Othei substances such as pio- 
inases have been implicated in the depolymei ization pi ocess, 
1 C contiols the gel-sol state of the giound substance®® 
tumovei of hyaluionic acid was shown bv 

^ studies ®''-«s 


solved ^ sxpeiiments have demonstiated two factois in- 
Peim inflammation one was incieased capillaiy 

the oth ^ edema due to histamine and hyalui onidase, 

cau';pri itepolymenzation and tissue disoigamzation 

lias th ' ^^'^^^I'nnidase and othei factois A “vicious cycle” 
thp j^^'ted The edema acted to maintain and inciease 
" sheading by hydiostatic piessuie 

laiffp spiead is paiticulaily peitment since a 

due to inflammation seen by ihmologists is 

l^ialuiomdri'-o ''“»ses m the piesence of 

otitis iripai j Stieptococci fiom thioat infections and 
coiiPiatmr.^iF\°'^^^^^ hyalmonidase quite consistently"* No 
toimatinn the viiulence of stieptococci and the 

suffgpsfS,? onidase was found -=-® Some have even 

at h> aim onidase has a piotective effect 

inipoi-tance of the hvalmomc acid-hvalm onidase svstem 
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in infection is substantiated by the piesence of a non-specific 
enzyme “anti-invasin ” This destioys hyaluionidase and is a 
pait of the essential defense mechanism of the body to pi event 
invasion duimg’ seveie infections"®’" SubseQuent woih has 
shown that theie was an mciease in the inhibitoi in many 
uni elated infections"®’"'’ The inci eased seium mhibitoi ap¬ 
pealed to be a 1 espouse of the oiganism to hyaluionidase 
leleased by the tissues themselves®® The anti-hyaluionidase 
lole of hepaiin was suggested by the concomitant inciease of 
hepaiin and “anti-invasiii” m the blood ®'’®® 


It has been demonstiated that the inciease in acid muco- 
polysacchaiides is a step in the piocess of inflammation 
This leaction is non-specific and was found in a wide vaiietv 
of diseases including iheumatic fevei, aithiitis, diabetes, 
myxedema, piegnancy, alleigic leactions, piolonged admiins- 
tiation of estiogen, andiogen oi desoxycoiticosteione, infJam- 
matoiy lesions due to bacteiia oi viiuses, cold, tiauma, anoxia 
and ladiation The degiee of i espouse depended upon tissue 
specificity Some investigatois suggest that the eventual 
stigmata of these diseases was due to deteiioiation of the 
acid mucopolysacchaiide itself '®’®® ®®'®® Otheis, paiticii- 
laily the Geiman school, believed that the giound substance 
was not impoitant in the foimation of fibiinoid but that it 
was due to the influx of extimsic mateiial fiom fibiin oi 
serum piotein ®"-®® 


£ Hoimonal Effect on the Giottnd Substance Eesponse 
of connective tissue to hoimones has been obseived clinically 
foi many yeais Ehinologists aie awaie of the tissue changes 
associated with the menstiual cycle and piegnancy 


a 


Adieno-coiticoids The theoiy of the Geneial Adaptation 
Syndiome by Selye®® in 1946, aioused geneial inteiest m the 
adienal coiticoids Coitisone and ACTH depiessed the ac¬ 
tivity of all connective tissue elements The deciease 

in acid mucopolysacchai ides as demonstiated by the absence 
of metachiomasia has been consideied a piime factoi in de¬ 
laying fibioplasia and healing®® Lack of hyaluionic aci 
diminished the tensile stiength of wounds®® Its addition to 
wounds inhibited by Coitisone stimulated fibioplasia '®® Coi- 
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ticoids also diminished the activity of the mast cells 
Atiophv of epideimal stiiictuies has been lepoited^''- showing 
the close functional lelationship of connective tissue to neigh- 
boiing stiuctuies Coitisone acts at tlie level of the cell 
membiane and may be an “antihyaluiomdase ’ factoi The 
peimeabihty of semi-peimeable membianes was deci eased bv 
the^corticoids This effect was seen on capillaiy peimeabil- 
it\ and was associated witli vasoconsti ictive factoi s on an 
autonomic basis It caused deci eased invasiveness of 

evpeiimentally pioduced caicinomata 


esoxycoiticosteione caused a leveisal in lesponse The 
^anulation tissue was exubeiant with young giant fibio- 
asts (mesenchymal cells) shoinng gieat actiMtj* and with 
a ea\'j gioiind woik of collagen Similai lesults weie seen 
1 testosteioneAnteiioi pituitary somatotiopic hoi- 
mone also pi evented the inhibitoiy effect of Coitisone on 
gianulation tissue'"' and the massive systemic infection of 
multiple abscesses seen aftei giving Coitisone and ACTH to 
^xpeiimental animals'"' Hj-pophysectomy decreased the pio- 
uc ion of hyaluronic acid and chondioitin sulfate "" Anterioi 
SiO'^'th hoimone inci eased this acid miicopolvsac- 
chande pioduction "" The adienal-pitiutaiy axis appeals 
0 e^ impoitant and delicatelv balanced mechanism in the 
activity of the connective tissue 


th^ "^bjioid hoimone. Articles in the past have alluded to 
e 10 e hypothjnoidism plays in vasomotoi ilunitis The 
use 0 thyroid hoimone in otolaij-ngological conditions has 
th? ^'^ftmned Walsh,"^ m 1950, advocated the use of 
ino-^^^^F deteimined by histoiy and clinical find- 

thv! a nevidence relating the hypometabohc state to 
Itip uoimone has been piesented on a theoietical basis 
in chondioitin sulfate was found 

Thifi mj-xedema"- and in hvpothjnoid m^-xedema 
hmZ. been explained by the action of the thviotiophic 
tion "'^ 1=0 ^ stimulated acid mucopolvsacchaiide pioduc- 


anO boimones The lelationship betiveen sex hoimones 
le nose has lecen ed clinical attenbon "" “' The changes 
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in the sex skin of the Macaco monkey aie i elated to the 
menstiual cycle This was shown to be conti oiled by estio- 
gens The mateiial causing the edema was hyalin onic 

acid and hyakuonidase caused immediate softening'^^ Testos- 
teione piesented an identical pictiue in the cock’s comb'"^ 
and has been lelated to gonadotiopic hoimones Goiiado- 
tiopin deci eased polymeiization with inci eased tissue peime- 
ability and spiead of tubeiculosis in labbits ““ The gonado- 
tiopic-sex hoimone mechanism piobably involves the adienal 
coitex as well 

Relaxin, a sex hoimone associated with piegnancy, has a 
piofound effect on the connective tissue It has a specific 
action on the connective tissue of the symphysis pubis, loosen¬ 
ing the joint in piepaiation foi dehveiy On theoietical 
giounds this evidence foi specificity of connective tissue le- 
sponse could explain the changes m the nasal and laiyngeal 
tissues due to hoimonal factois 

d Paiathyioid hoimones The paiathyioid glands have 
been involved in connective tissue giound substance Paia¬ 
thyioid extiact depolymei ized the ground substance Cases 
of fibious dysplasia showed a high seium mucopiotein and 
suggested the inteiielationship of the paiathyioid and the 
giound substance" Evidence peimits only speculation as 
to the possible etiology of otoscleiosis, a connective tissue 
disease The localization of the otoscleiotic focus may be a 
specific connective tissue lesponse m the embiyonal caitilage 
of the fissula ante-fenestium 

3 Ascoibic Acid Ascoibic acid is the piimaiy vitamin 
implicated with connective tissue functions as shown by t e 
clinical couxse of scuivy with inci eased capillaiy fiagihty, 
petechiae and pool wound healing The giound substance 
was depolymei ized as evidenced by a use in seium glyco' 
piotein Noimal collagen was not foimed and the existing 
collagen was weakened due to its abnoimal matiix 
coibic acid is an essential factoi in connective tissue foimation 
as shown by its chemical relationship to hyaluionic acid 
and the similaiity between scoibutic tissue and that of co- 
lagen diseases 
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HISTOCHEMICAL TECHNIQUES 

The combined effoits of biochemists, biophj sicists, an¬ 
atomists, histologists and the clinicians ha\e developed many 
ivays to study connective tissue All of these methods ha\e 
leiy distinct limitations "which have been constantly le-enipha- 
sized by woikeis m the field The piesent study has 
stiessed histochemical methods’as the most useful foi 
clinical stiidj 

Histochemical technique diffeis fiom oidinaiy histologic 
ecmique in that the stiuctuial oiganization of the tissue is 
coiieated with its functional state The limitations of histo- 
ciemical studies have fiequently lesulted in the completely 
con laiy findings lepoited in the liteiatuie A numbei of 
ac 01 s may explain this One of the most impoitant is that 
le piesence of many constituents m the tissue, such as pio- 
ein, in^ay obscuie the stainSome of the in\ estigations 
CQ is ocliemical stains weie done on chemically puie sub- 
s ances and in many instances, the lesults diffeied fiom those 
4 ?”^ tissue’^®”' since chemically puie substances aie 
When the stains veie used on the tissue 
P exes, they weie effective 

f Stams 


widely used because of then 
yeciiicity, sensitivity and lepioducibility ” 

^ P&nochc Acid Sclnff (PAS) 


‘^^^sideied to be the least specific in 
stains e-lxL mucopolysacchaiides and also 

leticiihn' glycopioteins, collagen, gelatin, 

viMd mnk tf 'The PAS mateiial stams a 

bon method ’’nn d ff conti oiled simultaneous piepaia- 
chaiacteiii;. . '''as found bet^veen the staining 

hyaluiLirl^ Piepaied seiially, with and without 

than acifl ^ expeiiment showed that factois other 

Pas weie stained, theiefoie, tlie 

stain was not used in the piesent study 
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B Metachi omatic Reactions 

The most common dyes used aie the basic dyes such as 
thionin, azuie A oi toluidine blue Ehilich used the teim 
“metachiomasia” to indicate that ceitam tissues and stiuc- 
tuies stain in a diffeient coloi than that of the oiiginal 
dye solution The alteiation is based upon electio-cheimcal 
changes m the dye molecule The metachiomatic leactioii 
IS an impoitant souice of infoimation about the acid muco- 
polysacchaiides of the gioimd substance They will stani 
metachiomatically, depending upon two factois the state of 
polj'^meiization and the amount of sulfation The toluidine 
blue method was used in this study 

C Colloidal Ii on Adsoi'ption 

This staining technique was fust lepoited by Hale”- m 
1946 and has been modified”'’ Acid mucopolysaccharides will 
adsorb colloidal non which then stains positively with the 
Pi ussiaii blue leaction of feilocyanide The collagen is stained 
with pici o-fuclisin A modified Rinehai t and Abul-Haj stain’ 
was used in this study 

EXPERIMENTAL DATA 

This wolk oiiginally began as a study of nasal tissue m a 
vaxiety of vasomotoi states An attempt was made to coi- 
1 elate vasomotoi ihinitis with vaiious conditions involving 
the endociiiies such as piegnancy, hypothyioidism and changes 
of the menstiual cycle It was discoveied that the loutnie 
histologic stains piesented little infoimation about the func¬ 
tional state The development of histochemical stains provide 
the means foi visualization of these changes 

I Noimal Twbinate Mucosa 

A senes of biopsies weie taken fiom noimal middle tuibi- 
nates No vasoconstiicting agents weie used The novnia 
tissues weie used to develop a standaid technique and to stu y 
the vaiiations in the lange of noimal connective tissue, Weiss- 
kopf and Bum ” 

Metachiomasia was demonstiated with toluidine bine The 
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most sti iking violet coloi was in the intuiia of the aiteiioles 
and the connective tissue immediately aiound these vessels 
Associated Mith the vessels iveie the veiv pi eminent mast 
cells They weie laige, lound oi oval cells with the nucleus 
almost completely obsciiied by the concentiation of deep 
nolet gianules Occasional mast cells weie seen with gianules 
scatteied into the suiiounding medium, suggesting an actual 
secietion by these cells latliei than nieie mecnanical dis- 
1 option An occasional mast cell was also seen m the lamina 
piopiia among the mesenchymal cells, fibi oblasts and othei 
cellulai components The aveiage fibi oblast is small and 
dense with minimal ci-toplasm visible Its nucleus is pyhnotic 
without the pi eminent nucleolus seen in the actne fibi oblast 
The gioimd substance of the lamina piopiia did not stain 
noi did the basement membiane It appealed to have a pei- 
fectly cleai backgiound except foi the faint suggestion of 
fine blue fibiils The mucous glands vaiied in staining le- 
action fiom the orthochiomatic blue to a \eiy xnvid nieta- 
chiomatic violet Of inteiest was the metachiomasia seen in 
the ciliated epithelium, mainlv concentiated neai the ciliated 
boidei, indicating then functional activitj* in the pi educ¬ 
tion of mucus Incubation with testiculai hyaluionidase 
(Wydasei) ' substantiated the expelimental evidence Theie 
was loss of metachiomasia in and about the blood vessels but 
no change in the mast cells oi the mucus piodiicing cells 
h'lth bacteiial hyaluionidase, theie was a peisistence of faint 
metachiomasia about the vessels This suggests that both 
hvaluionic acid and chondioitin sulfate B weie piesent The 
hepaim in the roast cells lemained unchanged as did the 
neutial mucopolvsacchai ides of the mucus 

The colloidal non stain coiioboiated and eniiched the pic- 
tuie del 11 ed fiom the toluidine blue stain Again the gieatest 
concentiation of acid mucopolvsacchai ides was found in and 
among the blood lessels It was seen to foim an impoitant 
pait of the stiuctiue of the vessel wall The fibiillai mateiial, 
now detei mined to be collagenous by its biilhant led stain 
''as smiounded by the fine blue mucopolysacchaiide laiei 
"Inch peiiaded eieiinhere The deal giound substance 


"uas supplied b\ LAbopatoru s Inc 
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seen with toluiclme blue was found to contain fine collagen 
gianules and the acid mucopolysacchaiides The colloidal non 
stain distinguished the uiisulfated and moie depolymeiized 
acid mucopolysacchaiides as compaied to the toluidine blue 
The basement membiane was beautifully demoiistiated and 
given some functional significance It was appioximately 
seven to 15 micia thick and was seen to consist of fine ainoi- 
phous blue staining giound substance intei mingling with the 
led fibiils of leticuhn Theie was a continuity between these 
libiils and the heaviei collagen of the lamina piopiia The 
gieatest density of giound substance was found in the peiiph- 
eial half of the basement membiane, giadually becoming less 
blue as it sti earned into the lamina piopiia The mucus like¬ 
wise stained blue Hyalin onidase incubation was again en¬ 
lightening Theie was a maiked “washing out” of the back- 
giound, levealing fine, led inteilacing fibiils and fibeis of 
collagen The leticulin netwoik of the basement membiane 
was moie evident Theie was peisistence of some fine blue 
staining in the basement membiane as well as in the immedi¬ 
ate vicinity of the vessels 

Ceitain facts may be assumed about the noimal state of 
the connective tissue in the nasal tuibinates The basement 
membiane shows little depob'meiization with bacteiial hyalu- 
lonidase and theiefoie must consist chiefly of the chondioitm 
complex The lamina piopiia contains acid mucopolysac¬ 
chaiides which appeal to be chiefly hyaluionic acid witi 
chondioitm sulfate B in a smallei amount They appeal to 
be in a lelatively unpolymeiized state as shown by lack o 
metachiomasia Iiici eased polymeiization and activity is 
found about the blood vessels The piesence of a lelativey 
gieatei amount of hyaluionic acid as compaied to chondioitm 
sulfate B suggests again the actively labile well hydiatec 
natuie of the tuibinate mucosa 

II Allogy and Nasal Polyps 

Once the consistency of these histochemical techniques vas 
deteimined, the study was extended to vaiious disease sta es^ 
The 1 elation of alleigy to mesenchyme has been postulatec on 
theoietical giounds Evidence suggesting nasal connec 



nf' 


1 Normal middle turbmate 430x Colloidal Iron The ground 
^ of the basement membrane and lamma propria are 

stamed blue The coUagen fibers stam red 


Colloidal Iron after Hyalurom- 

Of Hvaluronin ” confirms the presence 

the eroiinrl K persistence of a fme blue residue m 

of CteSJo'tm ^{luate B 
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seen with toluidine blue was found to contain fine collagen 
gianules and the acid mucopolysacchaiides The colloidal non 
stain distinguished the unsulfated and moie depolymeiized 
acid mucopolysacchaiides as compaied to the toluidine blue 
The basement membiane was beautifully demonstiated and 
given some functional significance It was appioximately 
seven to 15 micia thick and was seen to consist of fine amoi- 
phous blue staining giound substance inteimingling witli the 
led fibiils of leticuhn Theie was a continuity between these 
fibiils and the heaviei collagen of the lamina piopiia The 
gieatest density of giound substance was found in the peiiph- 
eial half of the basement membiane, giadually becoming less 
blue as it stiearned into the lamina piopiia The mucus like¬ 
wise stained blue Hyalin onidase incubation was again en¬ 
lightening Theie was a maiked “washing out” of the back- 
giound, levealing fine, led inteilacing fibiils and fibeis of 
collagen The leticuhii netwoik of the basement membiane 
was moie evident Theie ivas peisistence of some fine blue 
staining in the basement membi ane as well as in the immedi¬ 
ate vicinity of the vessels 

Ceitain facts may be assumed about the noimal state of 
the connective tissue in the nasal tuibinates The basement 
membiane shoivs little depolymeiization with bacteiial hyalu- 
1 onidase and theiefoie must consist chiefly of the chondioitni 
complex The lamina piopiia contains acid mucopolysac¬ 
chaiides which appeal to be chiefly hyalin onic acid witi 
chondioitni sulfate B in a smallei amount They appeal to 
be in a lelatively unpolymeiized state as showni by lack o 
metachiomasia Inci eased polymei ization and activity is 
found about the blood vessels The piesence of a lelativey 
gieatei amount of hyalinonic acid as compaied to chondioitin 
sulfate B suggests again the actively labile well hydiatec 
natuie of the tuibinate mucosa 

// Allei gy and Nasal Polyps 

Once the consistency of these histochemical techniques was 
deteimined, the study was extended to vaiious disease sta es 
The 1 elation of alleigy to mesenchyme has been postulatec on 
theoietical giounds Evidence suggesting nasal connec 
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5 Middle turbinate, hypothyroid lOOx Colloidal Iron Note in¬ 
creased mucous glands and the density of the blue staining 
ground substance 
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Middle turbinate, hypothyroid 430\ Colloidal Iron The in¬ 
creased ground substance of the basement membrane and lamma 
propria is striking 






3 Normal middle turbmate 970x Toluidine blue The metachro- 
matic granules of the mast cells are striking There is a faint 
metachromasia in and about the capillary walls 



4 Laryngeal granuloma 970x Toluidine blue The large fibroblaste 
(mesenchymal cells) and the surrounding metachromatic ground 
substance reveal the active nature of this granulation tissue as 
compared to the normal Fig 3 
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5 Middle turbinate, hypothyroid lOOx Colloidal Iron Note in¬ 
creased mucous glands and the density of the blue staining 
ground substance 



6 Middle turbinate, hypothyroid 430x. Colloidal Iron The m- 
creased ground substance of the basement membrane and lamina 
propna is striking 





3 Normal middle turbmate 970x Toluidine blue The metachro- 
matic granules of the mast cells are striking There is a faint 
metachromasia m and about the capillary walls 



4 Laryngeal granuloma 970x Toluidme blue The large fibroblasfe 
(mesenchymal cells) and the surrounding metachromatic ground 
substance reveal the active nature of this granulation tissue as 
compared to the normal Fig 3 




5 Middle turbinate, hypothyroid lOOx Colloidal Iron Note in¬ 
creased mucous glands and the density of the blue staining 
ground substance 



6 Middle turbimte, hypothyroid 430x CoUoidal Iron The in- 
creased ground substance of the basement membrane and lamina 
propna is striking 








7 Laryngeal granuloma 430x Hematoxylin and eosm The in¬ 
vading capillaries and mesenchymal cells are seen but no evi¬ 
dence of ground substance activity 





7 Laryngeal granuloma 430x Hematoxylm and eosm T e m 
vading capillaries and mesenchymal cells are seen but no e 
dence of ground substance activity 




( 



9 Laryngeal granuloma 430x Tolmdine blue The roetachromasra 
about the mesenchymal cells correlates well with the blue stam 
of Fig 8 
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ti\e tissue bieakdoivn and depolymeiization m alleigj’ was 
piesented in 1953 Fuithei evidence was piesented^®^ that 
the giound substance was involved in alleigj* and in the foi- 
mation of nasal polyps Studj' of nasal palj-ps gives con¬ 
siderable insight into the formation of the polyp and the 
functional mechanisms in the connective tissue The polyp 
iras found to contain acid mucopolysacchaiides m vaiying 
states and concentiations even m the so-called edema fluid 
Aieas of inci eased activitj* in polyps weie chaiacteiized by 
puddles” of acid mucopolysacchaiides showing metachomasia 
Almost invariably, this was associated with the large active 
mesenchjTnal fibroblasts which are assumed to be the source 
of the mucopolysaccharide Mast cells did not appear to play 
an impoilant role and were conspicuous by then laiitj' On 
the other hand, this might indicate then extreme activity 
with the absence of granules making them unrecognizable 
There was relatively little collagenous mateiial as compared 
to the normal nasal mucous membrane The basement mem- 
lane vas atrophic, absent or frequently replaced by col- 
agenous fibers rvith relatively little giound substance The 
picture suggests activity of the connectne tissue with foima- 
lon of an abnormal giound substance This does not form 
e noimal collagen associated with mflammatoij* changes 

urthei work is contemplated, mrolving ascorbic acid and 
alleigies 

fff Infection 

A difference was found between acute and chronic infec- 
lon suggesting the steps leading to collagenous healing The 
acu e \ infected membrane showed the extensive infiltration 
acute inflammatory cells, edema and areas of granulation 
Infi ^ s owing new capillary formation The large accumu- 
camU ° ^'^^°P°^J’s^'=charides was mrpiessne in the areas of 
mor ^ onnation and among the concentrations of the large 
These, characteristically, showmd foamy 
anu ar cytoplasm and a large nucleus and nucleolus 

einnifa mfection showed the presence of incieased 

dpncc stance mucopolysaccharides, interspeised with 
CO agenous fibeis The total amount of giound sub- 
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tne tissue bieatidovTi and depolymeiization in alleigj' was 
piesented in 1953 Fiiitliei evidence was piesented^®^ that 
the giound substance was imohed in alleigy and in the foi- 
mation of nasal polyps Study of nasal polvps gives con- 
sideiable insight into the foimation of the polyp and the 
functional mechanisms in the connective tissue The polyp 
was found to contain acid mucopolysaccharides in vaiymg 
states and concentiations even in the so-called edema fluid 
Aieas of mcieased activity in polyps weie cliaiacterized by 
“puddles” of acid mucopolysacchaiides showing metachomasia 
Almost invaiiably, tins was associated with the laige active 
mesenchjTnal fibi oblasts which aie assumed to be the souice 
of the mucopolysacchaiide Mast cells did not appeal to play 
an impoitant lole and weie conspicuous by their laiity On 
the otliei hand, this might indicate then extieme activitj’’ 
with the absence of gianules making them uniecogmzable 
There was lelatively little collagenous mateiial as compared 
to the noimal nasal mucous membiane The basement mem- 
biane was atioplnc, absent or fiequently leplaced by col¬ 
lagenous fibeis ivith lelatively little giound substance The 
pictuie suggests activity of the connectne tissue with foima¬ 
tion of an abnoinial giound substance Tins does not foim 
the noimal collagen associated with inflammatoiy changes 
Fuithei ivoik is contemplated, imolving ascoibic acid and 
alleigies 

fff Infection 


A diffeience was found between acute and clnonic infec¬ 
tion suggesting the steps leading to collagenous healing The 
acutely infected membiane showed the extensive infiltiation 
of acute inflammatoiy cells, edema and aieas of gianxilation 
issue shoiiing new capillaiy foimation The laige accumu- 
ation of mucopolvsaccliaiides was impiessive in the aieas of 
capillaiy foimation and among the concentiations of the laige 
mesenclijTiial cells These, chaiacteiistically, showed foamy 
and gianulai cj-toplasm and a laige nucleus and nucleolus 


he chionic infection showed the piesence of mcieased 
^ound substance mucopolysacchaiides, inteispeised with 
ense collagenous fibeis The total amount of giound sub- 
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stance was less than m the acute stages It piesented a vivid 
pictuie of the outcome of chionic infection with collagen 
foimation scan mg and deci eased vasculaiity The deci eased 
giound substance activity lesults in the eventual inability of 
the tissues to lespond to the stiess of infection 


IV Pi egnancy 

The most stiiking featuie in the vasomotoi ihinitis of 
pi egnancy was the bulk of mucous glands which appealed to 
fill piactically the entiie section This was associated with 
numeious laige cavernous aieas With toluidine blue, the 
slides appealed to be “washed-out” having piactically no 
aieas of metachiomasia even in the blood vessels They 
appealed moie like noimal tissues which had been subjecte 
to hyaluionidase The colloidal non stains substantiated this 
impiession Theie was a definite deci ease in the amoun 
of giound substance The basement membiane was eithei 
atiophic 01 non-existent All the cases weie fiom the ' 
to the seventh month of pi egnancy, a peiiod associated wi i 
inci eased estiogens To undei stand these changes, the gona 
dotiophic hoimone levels must be consideied 


V Thyioid Dysfunctions 

It was difficult to obtain tuibinate specimens in cleai-cut 
cases of glandulai dysfunction which had not alieady eon 
tieated Foui cases weie studied two hypothyioid (one 
with tiue myxedema), one thyiotoxicosis and one case lU 
complete ablation of pituitaiy activity by Synchiotion nia la 
tion The most peisistent finding in all cases was the 
tiophy of the mucous glands The hypothyioid states, inclu - 
ing the dyspituitaiy, shoived a maiked inciease in gioun 
substance with the colloidal non stain 


Tuibinate tissue fiom the patient with pituitaiy abla lon 
showed the most sti iking “puddling” of amoiphous 
obliteiatmg the noimal lamina piopiia in many aieas J 
was almost complete absence of the noimal cellulai inii 
tion The majoiity of cells piesent weie the laige mese - 
chymal cells associated ivith foimation of giound subs » 
Even the noimally flat endothelial cells of the capil 



WTaSSKOPF CONNECXrS'E TISSUE 


1047 


showed laige nuclei ■«-ith piominent nucleoli veiy similai to 
those of the mesenchymal cells Since theoietically, no thyio- 
tiopic hoimone is secreted aftei pituitaiy iiiadiation, this 
suggests the lelationship of othei hoimones to giound sub¬ 
stance actiMtj’ The mciease in giound substance of the 
othei two hj-pothyioid cases ivas not as diamatic, but i^as 
distinctly moie than noimal The thyi otoxicosis case showed 
less than noimal giound substance as evidenced by the visi- 
bihtj' of the collagenous mateiial in the lamina piopiia and 
the basement membiane 


The inci eased tuigidity of the tuibinates in the hvpo- 
metabiloc states was leflected m an inciease in amount and 
pohmeiization of the giound substance Associated with 
this vas a mucous gland hypeitiophy, explaining the ex- 
cessne nasal secietions Both piegnancy and hypometabolic 
states aie associated with hypeiactmty and hvpei develop¬ 
ment of mucous glands The lelationship of the mucous 
gands to these vaiious states deseives fuithei studv 

-^t^ophic Rhinitis 


le most piominent change in the thiee cases Avas the 
metaplasia into stiatified squamous epithelium The absence 
0 mucous glands, the arteiitis, and the collagen deposits in 
le Avails of the arteiioles AA'eie stiikmg Theie Avas an in- 
amount of mucopoh'sacchaiide of the giound 
^ s ance associated Avith an inci eased amount of collagen 
c ir Paialleled by a maiked inciease of mesencliA-mal 
piimitiA-e type and incieased numbeis of 
thi 1 Theie was no lack of vasculaiity to explain 

paiticulai mteiest AA-as the piesence of a laige 
° selected aieas, the pictuie of a blood 

cells collagen, actiA-e fibi oblasts and mast 

s leminiscent of ju\enile angiofibioma 


SA-rnntnmc^^ corticoids caused a lemission in clinical 

Theip iroc: shoAA-ed a diamatic change in the tuibmate 

The on r> j innnution m all elements of the connectiA e tissue 
mesp^ni. substance appealed less dense Theie weie fewei 
jmial cells piesent and those lemaimng appealed 
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smaller and moie typically matiiie Theie was diminution 
in mast cells as well as in the density of inflammatory cell 
concentiation At least pait of the theiapeutic effect of the 
coiticoids^®“'^“® can be seen to be due to then inhibiting action 
upon the connective tissue components and coiioboiates the 
expel imental woik cited m the liteiatiue 

VII O') anuloma 

Lastly, a case of laiyngeal gi anuloma was studied to com- 
paie a natuially oecuiiing gianulation tissue with those ex¬ 
pel imentally pioduced and lepoited in the liteiatuie The 
findings weie essentially those desciibed by othei woik- 
eigo,CO,s),D3 03,90 liclped corioboiate the authenticity of oui 

own histochemical stains and inteipietations The laiyngeal 
gi anuloma was quite typical histologically Histochemically, 
the gieatest amount of giound substance appealed in the 
gieatest aiea of giowth activity This was the junction be¬ 
tween the amoiphous fibiinous debus and the invading capil- 
laiies and mesenchymal cells The same typical, laige fibio- 
blasts weie seen and again appealed to be ielated to the 
foimation of the acid mucopolysacchaiides Theie was piac- 
tically no evidence of mast cells m significant numbeis 

DISCUSSION 

Evidence has been piesented that connective tissue is an 
anatomical, functional and biochemical unit Since the con¬ 
nective tissue matiix is all peivasive, it must eventually be 
involved in all body piocesses 

Attention has been diiected to the chaiacteristic i espouse 
of connective tissue in a vaiiety of diseases and functional 
states This lesponse consists, piimaiily, of a senes of physi¬ 
co-chemical changes in the acid mucopolysacchaiides of the 
giound substance and is ielated to the activity of the mesen¬ 
chymal cell This intimate piocess is outlined m a hypo¬ 
thetical diagiam in the accompanying chait (see Chait 2) 

Expel imental data is piesented which suggests, at least 
within the limits of a pieliminaiy suivey, that many of the 
pathologic states of the nasal tuibinates aie leflected m 
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connectne tissue changes Vasomotoi ihmitis, to name one, 
IS moie cleaily nndei stood in the light of these changes This 
lias piedicted on theoietical giounds“ The close iiitei- 
lelationship of the nasal tissues to othei body functions is 
also denionstiated on the histologic level 

It IS felt that these studies may have clinical application 
Tlieie IS evidence that a vaiiety of materials affects the 


CONKECnvt *nSSUE IN DISEASE 


moomal c^**<ecnvc Titsuc 



Chart 2 


^oun substance in geneial These lange fiom the chemical 
° ^e loimones and vitamins It would be expected that 
^nie of these should exeit a similai effect upon the nasal 
substance and may pio\T.de suggestions foi the utih- 
lon 0 new theiapeutic agents The histochemical pictuie 
esen evidence of functional changes in the tissues and 
^ e used to study the phaimacological actions of the 
gen This was done in one case of atiophic ihinitis tieated 
'Mth piedmsolone 
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The eai, nose and throat aie leadjly studied since specimens 
inay be obtained in a functional state at suigeiy and fiom 
biopsies ’i.ioa.ics.ica contiasts with othei investigations 

which have used animal expeiiments oi post moitem mateiial 

SUMMARY AND CONCLUSIONS 

1 A leview of the literatiue piesents evidence that con¬ 
nective tissue behaves as an anatomical and functional unit 

2 The giound substance is the most impoitant component 
It lesponds chaiacteiistically to a wide vaiiety of conditions 

The degiee and site of i espouse depends upon tissue speci¬ 
ficity 

3 The mesenchymal cell is consideied to be the ultimate 
souice of the acid mucopolysacchaiides, the active factoi m 
the giound substance 

4 Histochemical investigation of tuibmate biopsies m a 
numbei of disease states leveal connective tissue changes 
that coil elate well with the expeiimental findings of investi- 
gatois in othei fields 

5 The connective tissue changes obseived add to a fuithei 
undei standing of the piocesses involved in the vasomotoi 
ihmitis of alleigy, piegnancy and endociine dysfunction 

3 Histochemical methods weie suggested to evaluate thera¬ 
peutic agents One case of atiopine ihmitis, treated with 
piedmsolone, was presented 

y A new approach to the study of such connective tissue 
diseases as laryngeal nodules and otosclerosis is suggested 
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THE FRACTURED MANDIBLE 
A Method of Treatment for the Otolaryngologist '■fl 

Walter A Petryshyn, M D , 

Flemington, N J 

INTRODUCTION 

Today, because of fast cais and supei highways, many dis- 
astious accidents occiii in iiual aieas, and the small com¬ 
munity hospital becomes lesponsible for the total caie of the 
Cl itically inj ui ed patient The attending otolai yngologist may 
be among the fust called to tieat the patient with mjuiies 
of the face, nose oi even the mandible Although the fiac- 
tiiied mandible is usually leseived foi the oial oi maxillo¬ 
facial suigeon, these specialized services may not be leadily 
available, and undei these ciicumstances the otolai yngologist 
must have a basic knowledge of the problem and a satisfactory 
method of treatment Since most otolaryngologists have no 
experience with these cases during then residency training, 
they are unfamiliar with the principles of good treatment and 
often do not know where to begin 

Our objective has been to study this subject and from the 
abundant information m the literature and from our persona 
experience distill a method of treatment of the fiactuiecl 
mandible which can be applied by the otolaryngologist trained 
in head and neck surgery I believe that the otolaryngologist, 
using easily available equipment, working with the local 
dentist, can satisfactorily treat the majority of fiactuieci 
mandibles 

SURGICAL ANATOMY 

The surgical anatomy of the mandible can be divided into 

*Read at the Siaty-Third Annual Meeting of the American Larj ngol^ogical 

Rhinological and Otological Societi Inc Miami Beach Fla iua 

19C0 71111110 

tSubmitted as Candidates Thesis to the American Lar\ ngologicai 
logical and Otological Societ\ Inc 1959 . 

tXhis manuscript won in part the Harris P Mosher Arvard 
Editor s Note This manuscript received in Tne Lar' ngoscope Of ice 
accepted for publication Jan 22 I960 
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the mandible proper, ■with its iiei\es, blood vessels and mus¬ 
cles, and the teeth 

The Mandible Piopei 

The mandible consists of a condyle, neck, coionoid piocess, 
ramus, angle, body and sj'mphysis ^ The bony stiuctuie 
^alles in the diffeient areas, and this is clinically significant 
The condyle oi head is bioad, and it is sepaiated fiom the 
mandibulai fossa of the tempoial bone by the cartilaginous 
meniscus and is suiiounded by a fibious capsule Fiactuies 
within the capsule imolving the head of the condyle aie 
iaie= The neck is slendei and when undei stress will fiac- 
ture pi eventing in]uiy to the middle cianial fossa ^ The 
external pteiygoid muscle tendon inseids into the anteiioi 
maigin of the capsule and partially into the neck The 
coionoid piocess develops fiom the pull of the tempoial 
muscle similai to the development of the mastoid bone fiom 
the pull of the sternocleidomastoid muscle, and it is seldom 
fiactuied Two plates of compact bone, sepaiated by a coie 
of cancellous bone, make up the lamus It is coveied on its 
lateial suiface with the massetei muscle and medially by the 
internal pterygoid Because of this double musculai covering, 
the lamus when fiactuied seldom becomes displaced As the 
lamus bioadens into the thicker body theie is a line of stiuc- 
tuial weakness along which fiactuies occui ' The body or 
horizontal lamus which lies anteiioi to the angle is thicker 
than the descending lamus The two halves of the mandible 
aie united in the midline, but a blo'sv to the chin may sepaiate 
this siTnphysis The tooth beaiing or aheolai portion is 
weakei than the mam section of the body, and it may be 
fractuied alone, -without a fiactuie tluough the body 

Theie are two openings in the bone the mandibulai foia- 
men, which is the entiance foi the mferioi aheolai ner\e 
and artel y, and the mental foramen winch is the exit of the 
mental nerve, a cutaneous terminal branch of the inferior 
sieolai neive Except for an anesthesia of the lower hp, 
mjuiies to the mental neive have little clinical significance 

ithm the ramus and body of the mandible lies the mandibu- 
ar canal, thiough which passes the infeiioi alveolai nel^e 
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and aiteiy The neive inneivates the teeth and the mandible 
The aiteiy nouiishes the bone and the teeth, and with the 
periosteal collateial ciiculation the mandible is quite vasculai 
Fiagments of bone which have an attached peiiosteura should 
be pieseived since the ciiculation may be adequate to main¬ 
tain viability, howevei, if the blood supply to a tooth is 
distuibed, the pulp will die, and it is usually best that such 
teeth be lemoved befoie infection develops 

The muscles have a double significance Then noimal ac¬ 
tion piovides extensive motility to the bone and when the 
mandible is fiactuied, they aie impoitant m the displacement 
of the fiagments The internal and external pteiygoid mus¬ 
cles pioduce a side to side oi chewing motion of the jaw 
When a fiactuie occuis anteiioi to then inseition, the pos- 
teiioi fiagment will be pulled inwaid and upwaid The 
massetei and tempoial muscles paiticipate in the uppei dis¬ 
placement of the posteiior fiagment These foui muscles of 
mastication oi the posteiioi gioup, inteiact to pioduce a 
geneial pull which is upward and towaid the midline The 
anteiioi gioup, or the accessoiy muscles of mastication, con¬ 
sisting of the genio-hyoid, mylohyoid, digastiic and genio- 
glossus muscle, have a combined tendency to pull the anteiioi 
fiagment downwaid and inwaid 

Because of the action of the muscles on the fiagment, the 
fiactuie line can be classified as favoiable oi unfavoiable 
In the unfavoiable fiactuie, the fiagments aie kept sepaiate 
by the muscular tension When favoiable, the fiagments aie 
aided in apposition by the muscles The fiactuie line can be 
in a hoiizontal or veitical plane The favoiable type o 
fiactuie IS paitially immobilized by the muscle action an 
lequiies less suigical fixation to pioduce iigidity 

The Teeth 

The teeth aie impoitant suigically foi seveial leasons 
Then piesence in the jaw, and this is paiticulaily tiue of e 
thud molai and the cuspid in the adult, fuinish a potentia 
line of weakness In the child, the piesence of uneiup e 
peimanent teeth weakens the stiiictuie of the mandible^ « 
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this appeals to be compensated by the incieased elasticity 
of tlie bone 

The iippei and lowei dental aiches aiticiilate ■^^■ltll the op¬ 
posing facets of the teeth The dental occlusion must be 
consideied in tlie piopei i eduction of tlie fiactuie The noi- 
mal articulation of the teeth selves as a guide in the alignment 
of the fiagments, and fixation is made lestoiing the patient’s 
normal bite If this is neglected in the piocess of i eduction, 
the patient vnll become a dental ciipple lequiiing consideiable 
lehabihtation in the future The surgeon should familiarize 
himself v*ith the normal variations in dental occlusion and 
be aware of the fact that a patient’s normal bite may be an 
abnormal one, such as a ciossbite 

The teeth also serve as pegs for interdental and aichbar 
iviimg There is a difference in the solidity of the deciduous 
and permanent teeth, and the primary teeth do not withstand 
stresses as well as the permanent teeth and may loosen or 
shift in position This presents a special problem of handling 
a fracture in a child When possible the permanent teeth 
should be used for immobilization and these ei upt at differ ent 
ages 

The edentulous patient, because of the lack of the precise 
articulating surfaces of the teeth, presents a different situa¬ 
tion Although some degree of variation in alignment may 
be compensated for by new dentures, the normal distance 
between the upper and lower dental aiches should be main¬ 
tained during the reduction of the fiactiue This will pie\ ent 
stiam upon the tempero-raandibulai joint and avoid future 
pain in this area 


CLASSIFICATION OF FRACTURES 

The general classification of fractures can be applied The 
lactuie mav be simple, a linear crack with no external com- 
iiiunication and usually seen between the condylar head and 
^Dgle It mav be compound either through the tooth bearing 
area or with a facial laceration The comminuted fiactuie is 
a result of a Molent force and frequently is also compound 



1064 


PBTRYSHYN THE FRACTURED MANDIBLE 


The comphcated fiactuie usually involves the infeiioi dental 
neive and vessels The impacted fractuie is laie, and theie 
may not be any noticeable clinical movement The suigical 
neck of the condyle may piesent a go eenstick fiactuie When 
a fiactuie occuis with minimal tiauma one must be suspicious 
of a geneialized oi local skeletal disease causing this patho¬ 
logical fiactuie 

A special desciiption of the mandible fiactuie can be based 
on the anatomical site of the injuiy 

1 Condyle 

2 Neck 

3 Coionoid piocess 

i Ramus 

5 Angle 

6 Body 

7 Symphysis 

8 Alveolai piocess 

The fiactuie may be 

1 Single unilateial 

2 Double unilateial 

3 Bilateial 

4 Multiple 

Kazanjian has devised a useful classification based on the 
piesence of teeth in the fiagments ^ 

1 Class I—^teeth are piesent on eithei side of the fiactuie 

2 Class II—teeth aie piesent on one side of the fiactuie 

3 Class III—no teeth aie piesent on eithei side of the 
fiactuie 

Classifying the fiacture will ciystallize the salient featuies 
of the injuiy and will help in deteimining the piopei theiapy 

THE HEALING PROCESS 

When the mandible is fiactuied, bleeding occuis between 
the ends of the fragments The blood iiiigates the woun 
and then clots, piotecting the mjuied ends Within 48 houis 
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new tissue starts foimmg: fiom the mitosis of the fibi oblasts 
and endothelium, and these cells invade the blood clot By 
the thud day the fibioblasts have pioduced collagen fibers, 
and capillary spiouts can be identified micioscopicallv ^ As 
part of the reparative piocess, phagGcjiies entei the injuied 
aiea soon after trauma occuis and begin to remove the cel¬ 
lular debris, blood pigments and fibrin The proliferation of 
the fibroblasts and capillaries continues, and a highly cellular 
granulation tissue results After the first rveek, this tissue 
starts to immobilize the bonv fragments, however, they can 
still be moved with pressure and any necessary correction m 
alignment can be made ® The fibroblasts develop a basophrlic 
ground substance which surrounds the cells and as this callus 
IS formed, the union between the fragments becomes firmer 
and greater forces are needed for realignment The healing 
piocess continues with the absoi*ption of bone by the osteo¬ 
clasts and replacement by osteoblasts Trabeculae are formed, 
shaped by muscle stresses until tire fully differentiated bone 
IS pioduced The total piocess may take a year, but the 
niandible is rigid enough for function in about six weeks 


^Mien comminution of bone is present, the fragments are 
united bv this piocess and are incorporated m the final stiuc- 
graft which replaces destroyed tissue, is invaded 
y the fibioblasts and in time becomes an integral part 


e lacerated epithelium, either the skin or oral mucous 
^cm lane, heals by proliferation from the epithelial edge 
njuied muscle is replaced with fibrous tissue and if enough 
it continues to function normally The dani- 
^c-e lood vessels are replaced by collateral circulation The 
eieied nerves undergo degeneration of the distal end but 
anastomosed, there may be some return of func¬ 
tion although It mav take over a year 

uncomplicated healing of the fracture depends 
factors 1 the fragment ends must be in close 
lone-*^ further the fragments are separated the 

^ ^ ^^tll take to fill in the defect and a large defect may 
unsf ® stilted by bone but by fibrous tissue, producing an 
a e union 2 The fragments must be immobilized as 
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completely as possible A minute amount of motion at the 
fiactuie line may stimulate piolifeiation of bone= but any 
additional motion will eithei cause sheaiing of the gianula- 
tion tissue and injuiy to the ciiculation acioss the healing 
zone 01 it will pioduce unwanted tensions at the healing line 


which pi event the laying down of bone A thud factoi is 
the piesence of infection in the wound It may leach the 
fiactuie site thiough several channels Fiactuies thiough 
the tooth bearing aiea aie fiequently compounded into the 
mouth, and the fractuie will be influenced by the amount of 
infection piesent theie Bacteiia can be biought in thiough 
a skin laceiation or by infected teeth which aie adjacent to 
the fiactuie The blood stieam and lymphatics have a lessei 
lole in infecting the aiea Suppuiation pioduces neciosis of 
the soft tissue and bone, pi eventing pi olif eration and budging 
of new bone In this enviionment, the healing piocess is 


slowed down and the dead bone oi sequestium must be le- 
moved befoie healing can continue Foieign bodies also will 
act as souices for leinfection and will delay healing unti 


lemoved 


When there has been a laige loss of tissue, eithei soft oi 
bony, infection is usually piesent This type of injuiy hea s 
by secondaiy intention Gianulations develop m the base o 
the wound and giadually will fill in the defect Healing may 
be complicated by an osteomyelitis of the bone and the fina 
union in this type of injuiy frequently is fibrous and unstab e 
functionally The solution is the elimination of infection wi 
the lemoval of the sequestium, and when this has been ac¬ 
complished, the fibious union must be leplaced by a bone 
giaft foi stability 

The patient’s nutiition is impoitant foi healing Vitamin 
C IS essential in the pioduction of collagen and vitamin D is 
needed foi the completion of calcification Bone cells whic 
aie actively pioliferating lequiie geneious supplies of oxygem 
organic calcium salts, ammo acids and pioteins Paiathyioi 
hormone, thyioxine and estiogens aie also needed 


PRELIMINARY EXAMINATION AND EMERGENCY CARE 
The mandible is fiactuied under many ciicumstances A 
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child may fall while skating oi iiding a bicycle, adults will 
get into aiguments oi fall domi staiis and today, one of the 
most common causes is the automobile accident 

Smce theie aie nmneious leasons for the injiiiv, the piob- 
lem IS piesented to the doctoi in several ways The patient 
may amve, with a minimum of pam, with no laceiations oi 
bleeding, complaining only of difficulty in opening and closing 
the mouth Or thej^ may be bi ought into the enieigencj' looni 
m seieie distiess The seveiely injuied patient must be 
examined piomptly and given emergency caie The pie- 
luninaiy examination should suivej’ the situation and detei- 
mme what life saving immediate caie is needed The most 
uigent pioblems aie lespiiatoiy obstiuction or seveie hemoi- 
ihage Both may be present and peihaps complicated by 

unconsciousness 

All way obstruction can occui foi a vaiiety of leasons and 
must be collected immediately When the patient is uncon¬ 
scious and supine, the tongue falls backward If we add the 
additional displacement of soft tissues that occui s with the 
lactuied mandible, the an way is closed ‘ Sahvaiy secietions, 
vomited food or blood clots accumulated in the phaijnix will 
^use further obstiuction A broken denture may be impacted 
eie An examination to determine the cause of the ob- 
s luction must be done The tongue is giasped with a hemo- 
s or sponge holder and pulled foiwaid The pharjmx is 
inspected, and any foieign bodies which aie piesent aie le- 
Secietions, vomitus and blood aie aspiiated If the 
pa lent can be safely turned, and put in the prone position oi 

lau- ^ maintaining an open aii-way The 

•iTn l^ongue ivill fall foiwaid and open the hj'pophaiy’nx 
en e patient cannot be moved, an oial airwaj* or naso- 
leb^^ft^^ must be inserted' If these measuies do not 
e\am^ a continues, the larjmx must be 

the ^ denture may be lodged betxveen 

bent'^*^ must be removed Occasionally, the pa- 

imin^-+ ^ ition to a fiactured 3 aw, may also have a ciushmg 
° larynx The edema or a hematoma of the tissues 
Pe causing an obstruction and must be recognized The 
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ail way may be established by mseiting an endotiacheal tube, 
a bionchoscope or by doing a tiacheotomy® If theie is no 
evidence of laijmgeal obstiuction as the cause of lespnatoiy 
distiess, the chest must be examined A pneumothoiax, pio- 
duced by a broken rib puncturing the lung must be lecognized 
and lelieved quickly A 50 cubic centimetei syimge with a 
No 16 needle can be used to withdiaw sufficient an fiom 
the pleuial space to allow expansion of the lung Foi moie 
lasting decompiession, undeiwatei diainage must be used, 
until the lung continues to lemain expanded The conscious 
patient with lespiiatoiy obstiuction is appiehensive and un- 
coopeiative fiom hypeicapnia® Oxygen by face mask oi a 
nasal cathetei must be given to lelieve the distiess No time 
can be lost in tieating patients with lespiiatoiy difficulties 
since a few minutes of ceiebial anoxia will pioduce uievei- 
sible biam damage^® When the patient’s an way becomes 
piogiessively obstiucted from edema, a tracheotomy should 
be done The tiacheotomy facilitates the lemoval of any 
aspiiated mateiial, and by passing a catheter into the tiachea 
the patient can be given a high concentiation of oxygen Tim 
tiacheotomy is valuable in handling the patient with a pn- 
monaiy injuiy oi the aged patient with diminished pulmonaiy 
ieseive“’® Doing the pioceduie eaily enough may pieven 
futuie complications such as atelectasis and hypostatic pneu¬ 
monia ” 

Seveie bleeding must be tieated quickly oi it will exsan¬ 
guinate the patient If conscious, they will tiy to lemove 
the blood fiom the phaiynx and mouth by coughing and ex- 
peetoiating If unconscious, the blood will accumulate m 
the phaiynx and entei the laiynx Pi of use bleeding is fi^- 
quently associated with the compound fiactuie, the ton^e 
and the floor of the mouth If the soft tissues aie intact, e 
bleeding may stop as the hematoma enlaiges, otheiwise, 
bleeding vessels must be clamped and ligated The abiai e 
aieas lequiie local pressuie to stop the oozing Occasiona y> 
a hematoma may foim at the base of the tongue oi m ® 
vallecula and pioduce lespnatoiy obstiuction These aie 
incised and diained when detected The patient’s blood o 
is estimated by the hematociit, and until it is leplaced m la- 
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^enous saline oi plasma should be given “ MOien m shock 
vasoconstxictoi diugs neo-sjTiephiine hydiochloiide and 
Bitaitiate aie given by mtiavenous diip In the 
faf T aiteiioscleiosis a sudden blood loss mav be 

^icai, and theiapy must be staited quickly 

K lelieved by the injection of demeiol oi moiphine, 

m lespiiatoiy obstiuction oi a brain in- 

> vhich depiess lespiiation such as moiphine oi 

ibituiates should not be used 
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ail way may be established by mseitmg an endotiacheal tube, 
a bionchoscope ox by doing a tiacheotomy® If theie is no 
evidence of laijmgeal obstiuction as the cause of lespiiatoiy 
distiess, the chest must be examined A pneumothorax, pio- 
duced by a bioken iib puncturing the lung must be lecognized 
and lelieved quickly A 50 cubic centimetei syiinge with a 
No 16 needle can be used to withdraw sufficient an fiom 
the pleuial space to allow expansion of the lung Foi moie 
lasting decompiession, under water drainage must be used, 
until the lung continues to remain expanded The conscious 
patient with respiratory obstruction is appiehensive and un¬ 
cooperative from hypercapnia ’’ Oxj''gen by face mask oi a 
nasal catheter must be given to relieve the distress No time 
can be lost m treating patients with respiratory difficulties 
since a few minutes of cerebral anoxia will produce iirever¬ 
sible biain damage When the patient’s airway becomes 
progressively obstructed from edema, a tracheotomy shou 
be done The tracheotomy facilitates the removal of any 
aspirated material, and by passing a catheter into the 
the patient can be given a high concentration of oxygen m 
tracheotomy is valuable in handling the patient with a pu 
monaiy injury or the aged patient AVith diminished pulmonaiy 
reseive’^’- Doing the procedure early enough may pi even 
future complications such as atelectasis and hypostatic pneu 
monia ” 


Severe bleeding must be tieated quickly or it will exsan 
guiuate the patient If conscious, they will tiy to iemo\e 
the blood from the pharynx and mouth by coughing an ex 
pectoiatmg If unconscious, the blood will accumula e i 
the pharynx and enter the laiynx Pi of use bleeding is 

quently associated with the compound fiactuie, the 
and the flooi of the mouth If the soft tissues aie intac , 
bleeding may stop as the hematoma enlarges, otheiwise, 
bleeding vessels must be clamped and ligated The abiai e 
aieas require local pressure to stop the oozing Occasiona . 
a hematoma may foim at the base of the tongue oi m 
vallecula and produce lespiiatoiy obstruction Tlmse ai 
incised and drained when detected The patient’s 
IS estimated by the hematociit, and until it is leplaceo i 
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haTter ^ fiNation halter is created ba inodifMng the cerncal traction 

It can be made in three sizes for an accurate fit 


v enous saline oi plasma should be given When in shock 
le ^asoconstllctOl diugs neo-sjTiephiine hydiochloiide and 
e^ophed Bitaitiate aie given bv intiavenous diip In the 
patient with aiteiioscleiosis a sudden blood loss may be 
ratal, and theiapv must be staited quickly 

Pain is ielie\ed by the injection of demeiol oi moiphme; 
0"e\ei, vhen theie is lespnatoiy obstiuction oi a biain in- 
raij, dings vhich depiess lespiiation such as moiphine oi 
gibituiates should not be used 
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Cases with compound fiactuies should leceive 3,000 units 
of tetanus antitoxin oi if they have been pieviously immu¬ 
nized, one cubic centimetei of tetanus toxoid 

A suivey should be made of the patient’s associated in¬ 
juries The seveie accidents fiequently pioduce multiple 
mjlilies and they may not be leadily detected The abdomen 
as well as the skull, spine and extiemities should be caiefully 
scieened 

Until a caieful evaluation can be made of the fiactuie, the 
mandible should be immobilized The Baiton bandage may be 
used, however, the fixation haltei can be applied (see Fig 1) 
It IS a modification of the haltei used foi ceivical spine tiac- 
tion, and is made by substituting a buckle in place of the 
lings Thiee sizes, small, medium and a laige, can be pie- 
pared in advance and kept leady foi use With gauze padding 
in the chin foi comfoit, it maintains immobilization until time 
foi suigeiy In addition, the fixation haltei is used in post¬ 
operative immobilization and can be substituted foi the plastei 
chin bandage desciibed by Schaefer^® The haltei has the 
advantage of being easily lemoved foi diessings and can be 
changed when soiled 

Duiing the pieliminaiy examination the injuiy to the 
mandible is put in its piopei peispective, and the moie seiious 
mjuiies aie given piioiity 

THE EVALUATION 

After the patient has leceived the necessaiy emeigency 
caie, the total pioblem must be evaluated This lequiies de¬ 
tailed consideiation of seveial factois 

The type and extent of injuiy to the mandible must be 
accuiately established Consideiable mfoimation can be ob¬ 
tained by caieful inspection and palpation The examination 
starts with the legion of the tempoio-mandibulai joint Pam 
elicited on piessmg ovei the joint may indicate a fiactuie of 
the head or neck of the condyle Displacement of the condyle 
anteiioily indicates a dislocation, which may occui without 
a fiactuie The lamus is palpated foi ciepitus, since dis- 
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placement in fiactuies of this stiiictuie aie laie The con- 
toui of the angle of the mandible can be palpated between 
thumb and foiefinger and any changes detected The body 
and sjTnphysis aie examined along the mfeiior boidei foi 
any bieak in continuity When a suspicious aiea is located, 
it can be fuithei examined by holding the fiagmented ends 
between thumb and foiefingei of both hands and gently 
tnmg to pioduce movement The patient is asked to open 
his mouth and an 5 ’ limitations oi de\uations of motion should 
be noted A displaced fiactuie involving the neck of one 
condjde will pioduce a deviation of the jaw to that side on 
opening the mouth The gingival and buccal mucosa aie 
examined foi laceiations Fiactuies of the body aie fie- 
quently compounded into the mouth and may be evidenced by 
a laceiation of the gingival mucosa The contoui of the 
mandible is palpated within the mouth, on both the buccal 
and gingival sui faces, staiting as high on the lamus as can 
e leached Occasionally a seveie facial swelling will disguise 
a fiactuie which can be detected manually on an intia-oial 
examination 

The dental aiches aie examined and loosened, bioken oi 
^ should be noted and charted The giaphic method 

t dentists should be learned The lemaining 

ee aie palpated foi iigidity to assess their value as anchoi- 
ing pegs for iviiing The piesence or absence of dentuies is 
absent the patient is asked whether they aie 
aiai able since the dentuies, even if broken, aie of value in 
e erminmg the dental occlusion The noimal dental lelation- 
deteimined, since this is the most valuable guide 
K ^ ignment of fiagments, and all methods of i eduction 
occlu?on leconstiuction of the patient’s noimal 

buf'^m should not be examined as an isolated oigan. 

Both consideied in its lelationship to the maxilla 

aie involved in some of the methods of tieat- 
aloTip consideied as one unit If the mandible 

foi ractured, the maxilla will seive as a splinting aich 
iring, theiefoie, in the thorough evaluation of the 
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Cases With compound fiactuies should leceive 3,000 units 
of tetanus antitoxin oi if they have been pieviously immu¬ 
nized, one cubic centimetei of tetanus toxoid 

A siuvey should be made of the patient’s associated in¬ 
juries The seveie accidents fiequently pioduce multiple 
in Junes and they maj'’ not be leadily detected The abdomen 
as well as the skull, spine and extiemities should be caiefully 
SCIeened 

Until a caieful evaluation can be made of the fiactuie, the 
mandible should be immobilized The Baiton bandage may be 
used, however, the fixation haltei can be applied (see Fig 1) 
It IS a modification of the haltei used foi cervical spine tiac- 
tion, and is made by substituting a buckle in place of the 
lings Thiee sizes, small, medium and a laige, can be pie- 
pared in advance and kept leady foi use With gauze padding 
in the chin for comfoit, it maintains immobilization until time 
foi suigeiy In addition, the fixation haltei is used in post- 
opeiative immobilization and can be substituted foi the plastei 
chin bandage described by Schaefer “ The haltei has t e 
advantage of being easilj'’ lemoved for diessmgs and can e 
changed when soiled 

Duiing the piehmmaiy examination the injuiy to the 
mandible is put in its piopei peispective, and the moie seiious 
mjuiies aie given piioiity 

THE EVALUATION 

After the patient has leceived the necessaiy emeigency 
care, the total pioblem must be evaluated This lequues e- 
tailed consideiation of seveial factois 

The type and extent of injuiy to the mandible must be 
accuiately established Consideiable mfoimation can be o - 
tamed by careful inspection and palpation The examin^ion 
staits with the legion of the tempoio-mandibulai joint Pam 
elicited on pxessing over the joint may indicate a fiactuie o 
the head or neck of the condyle Displacement of the condy e 
anteriorly indicates a dislocation, which may occui withou 
a fiacture The lamus is palpated for ciepitus, since dis- 
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placement in fiactuies of this stiuctuie aie laie The con- 
toui of the angle of the mandible can be palpated between 
thumb and foiefingei and any changes detected The body 
and sjmphysis aie examined along the infeiioi boidei foi 
any bleak in continuity When a suspicious aiea is located, 
it can be fuithei examined by holding the fiagmented ends 
between thumb and foiefingei of both hands and gently 
tmng to pioduce mo\enient The patient is asked to open 
his mouth and any limitations oi deviations of motion should 
be noted A displaced fiactuie involving tlie neck of one 
condjle will pioduce a deviation of the jaw to that side on 
opening the mouth The gingival and buccal mucosa aie 
examined foi laceiations Fiactuies of the body aie fie- 
quently compounded into the mouth and may be evidenced by 
a laceiation of the gingival mucosa The contoui of the 
mandible is palpated within the mouth, on both the buccal 
and gingnal suifaces, staiting as high on the lamus as can 
e leached Occasionallv a seveie facial sivelling will disguise 
a fiactuie which can be detected manually on an intia-oial 
examination 


The dental aiches aie examined and loosened, bioken oi 
a sent teeth should be noted and charted The giaphic method 
0 c larting used by dentists should be learned The lemaming 
ee 1 aie palpated foi rigidity to assess then value as anchoi- 
mg Pegs foi ivning The piesence oi absence of dentuies is 
absent the patient is asked whethei they aie 
a'aia le since the dentuies, even if bioken, aie of value in 
e ermining the dental occlusion The noimal dental lelation- 
detei mined, since this is the most valuable guide 
aip K ^ ijiunent of fiagments, and all methods of ieduction 
occlusion reconstiuction of the patient’s noimal 

buPm should not be examined as an isolated organ. 

Both t consideied in its lelationship to the maxilla 
mpnf involved in some of the methods of tieat- 

alonp considered as one unit If the mandible 

foi lectured, the maxilla will seive as a splinting aich 
theiefoie, in the thorough evaluation of the 
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flectured mandible one must also evaluate the condition of 

le maxilla The same findings such as ciepitus of bone, 

isp acement of dental aiches, injury to teeth and laceiations 
of mucosa aie also noted foi the maxilla 

The complete evaluation includes a ladiogiaphic study 
Although the physician may feel confident of his findings on 
physical examination and believes that no additional infoima- 
tion can be obtained ladiologically, ladiogiaphs should be 
made Some impacted fractuies may not be evident clinicall> 
but will be detected on X-iay Radiogiaphs make possible a 
piogxessive study of the case and the eaily detection of com¬ 
plications If litigation occuis a valuable lecoid will be 
available 

The study lequiies seveial views The posteio-anteiioi 
(nose-foi ehead) position will visualize the condyle and the 
ramus The occipital-mental (nose-chin) position will bung 
into view the coionoid piocesses and is also valuable foi the 
maxilla and malai bone The straight lateial view silhouettes 
the piofile of the uppei jaw, but because of the supeiimposi¬ 
tion of the two sides of the mandible it may mask a fiactuxe 
of the body This fault can be coirected by tilting the head 
and plate 30 degiees fiom the hoiizontal and photogiaphing 
each side The condyle and the lamus will be exposed This 
same 30 degiee lateial position with the head lotated 15 to 
SO degiees upon the spinal column, will give an excellent view 
of the body of the mandible fiom the angle to the canine 
tooth depending on the degiee of rotation Fiactuies of the 
alveolai iidge, paiticulaily in the legion of the incisois, may 
be claiified by using intia-oial films Fuidhei views may 
be suggested by the ladiologist foi a specific case^® The 
ladiogiaphs should be considered an aid m diagnosis and 
should not be mteipieted isolated fiom the patient 

Aftei the local pathology has been evaluated, consideiation 
IS given to othei factois The type of anesthesia to be used 
IS consideied, and the less severe fiactuies can be handled 
with a local anesthetic This may be given m the foim of an 
mfeiioi alveolai neive block, unilateially oi bilateiallyK 
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the fiactuie is in the midhiie, supplemental y infiltiation of 
the mucous niembiane in the aiea mav be necessaiy If the 
wiling of the uppei dental aich is lequiied, the gingiva can 
be infiltiated with the anesthetic agent Novocain 2 pei 
cent vith 1 100,000 epinephiine oi Xylocaine 2 pei cent with 
1 100,000 epinephiine is used The seveie injuiies will le- 
quiie a geneial anesthetic, and it must be detei mined whethei 
the patient’s medical condition will toleiate it Many of oui 
mandibulai fiactuies aie associated with multiple injuiies, 
and some of these may be of moie seiious consequence to the 
patient Suigeiy on the jaw should be defeiied until the 
patient has lecoveied consciousness although a tiacheotomy 
IS valuable in lemoving accumulated pulmonaiy secietions 
This concept was fust developed by Galloway’® in tieatment 
of bulbai poliomyelitis and subsequently lecommended by 
otheis If the patient is in shock fiom blood loss, leplace- 
oient theiapy is given and the blood piessuie lestoied and 
stabilized When moie than one suigical pioceduie is le- 
quiied, mteidepaitmental planning will pi event the lepetition 
of anesthesia The oithopedist fiequentlv can i educe a fiac- 
uied femui, while the mandible is being lepaiied Although 
le choice of the anesthetic agent is left to the anesthesiologist, 
le one most fiequently used is intiavenous pentothal and 
succinylchohne with endo-tiacheal oxygen and nitious oxide 

The technique of administiation will vaiy When the pa- 
ent has had a pieliminaiy tiacheotomy, the endo-tiacheal 
0 e can be passed thiough the opening The suigeon will 
^ave to decide on the need of a tiacheotomy postopeiativelv, 
ai icu ailv when wiiing has been used and the jaws aie 
oOse The use of the tiacheotomy will pi event the post- 
foi^^V'^ asphv^xiation fiom vomiting, which mav' occui be- 
e the wiles oi lubbei bands aie cut At othei times the 
aicw!^ spaied a tiacheotomy The fixation of dental 

vvlipn undei geneial anesthesia, and latei 

With Patient has leacted, the jaw^s can be fixed togethei 
the elastics =- When the suigeon is in doubt as to 

sudd tiacheotomy, it should be done The iisk of 

The much gieatei than that of the sulgel 3 ^ 

patient who has concomitant injuiies of the chest and 
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who Will have difficulty postopeiatively in handling secietions 
will benefit from a tiacheotomy “ 

The patient’s geneial medical condition will need to be 
evaluated with a caieful histoiy and physical examination 
The elderly patient may have a caidiac, pulmonaiy oi meta¬ 
bolic disoidei which will lequire special attention fiom the 
mteinist These conditions need to be conti oiled befoie 
suigeiy can be safely peifoimed 

The evaluation of the patient extends beyond the pathology 
of his mandible, and plans must be made foi the entiie hos¬ 
pitalization 


METHODS OF TREATMENT 

A leview of the hteiature of the past 50 yeais leveals how 
much thought and ingenuity has been devoted to this subject 
It also becomes appaient that mteiest was stimulated by 
specific cncumstances, the wais, the development of inert 
metals and the use of antibiotics The methods of theiapy 
changed as new developments occuiied, and this piocess will 
continue 

Although many techniques of reduction and fixation have 
been devised, only two basic methods aie involved fust, the 
use of the teeth foi fixation either with direct wiling, aich- 
bais 01 dental splints, second, the diieet approach to the 
bone with wiie, plates, pins oi external appliances The ex¬ 
perience of many siugeons has shown that no single tech¬ 
nique IS applicable in all situations because of the vaiiety of 
injlilies Aftei reviewing the methods, it appears that 80 to 
90 pel cent of the mandible fiactuies can be satisfactorily 

treated by either interdental or aichbar wiring .. 

The lemaining cases because of the absence of teeth oi the 
location 01 displacement of tlie fiactuie must be handled by 
another method of fixation, and opinions differ as to the 
best approach In skillful hands many of the techniques can 
produce equally satisfactory results 

In evaluating the techniques foi the purpose of this papei, 
they had to fulfill special lequiiements 
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1 The equipment should be simple to use 

2 A minimum of specialized laboiatoiy facilities should be 
lequixed 

3 The methods must be safe and leliable 

Each technique was evaluated and accepted oi discaided 
Intel dental Wiling 

This IS one of the most useful methods of all Although this 
technique was developed eaily,-^"®^' with modifications,^-*^" 



Jind inferior interdentnl x\ ires are tightened t\ ith 
m normal occlusion producing mterma\iUar\ fixation 


1 can be applied successfully in many cases At fust brass 
^as used and latei, stainless steel wire Stainless steel wiie 
^ exible, stiong and can toleiate twisting without bieaking 
e finer giades such as No 30 mav seive, but No 26, a 
leaiiei gauge, is moie satisfactoiy The wiie is placed 
aiound the neck of the tooth and twisted fiimly The incisoi 
aH tieated in pans and the lest individually ^ The 

acied wiles on the opposing teeth aie diaivn togethei 
dental aiches into occlusion, and tightened Bv 
seveial wues on each side of tlie dental 

, tile jaws can be iigidly immobilized (see Fig 2) Many 

anchoimg the iviies to the teeth have been 
itipH useful IS the I\w loop This 

toZl) objection of haxing to wiie the jaws 

Bv the time of placing the vnies aiound the teeth 

anrl technique, the teeth aie fust wiied, 

s ei the dental axches can be bi ought togethei vrith 
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Wire 01 elastics Kazanjian has lecommended the use of the 
button technique, and it has been used successfully foi many 
yeais'' The twisted poition of wire is idled into a small 
button which is then used as a peg foi holding elastic bands 

Intel dental wiiing is also used acioss the fiactme line as 
a pieliminaiy pioceduie to bung the fiagments togethei, 
befoie the dental arches aie wiied togethei When the 
mandible and the maxilla aie wiied togethei, the lesult is 
inteimaxillaiy fixation 

Af ch Bm Wn ing 

This technique is second to intei dental wiiing m useful¬ 
ness The oiiginal aich bai of Geiman silvei has been vaiied 
to include loops (Jelenko splint) or buttons (Wintei sphnt) , 
or it may be made in a continuous low of malleable Mone 
metal (Eiich splint) which can be cut to the necessaiy lengti 
The Jelenko and Winter splints aie semi-iigid, but they can 
be bent to fit the dental aich and shoitened with a 
pheis The Eiich splint is moie flexible and can be md e 
to the shape of the dental aich by fingei piessuie Bo i 
types of splints seive a special pin pose The iigid sphnt ac s 
as an oithodontic appliance and gives greatei stability to e 
fiactuie line The flexible splint is useful in pioducing 
inteimaxillaiy fixation with lubbei bands oi wiie an is 
easiei to apply 

The application of the splint consists of bending its 
to fit the dental aich and then wiiing it to the available tee 
Number 26 gauge stainless steel wiie is used foi this puipos 
Refinements in the fixation of the splint to the teeth lav 
been developed " 

The aich bai is most valuable when one dental aich has 
only a few teeth piesent It can be wiied to the 
teeth diiectly oi to an opposing aich bai Fiequently o 
aich bais aie biought togethei with elastic bands (see rig 

Dental Splints 

Theie aie thiee mam vaiieties of dental splints which aie 
in common use One of the eaihest, and of orthodontic on i - 
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IS the Angle splint It consists of a gold band to -whicb is 
soldeied a gold bai The band is placed aioiind a tooth and 
fastened secuiely with a sciew and a bolt The bai is bent 
to the contoui of the dental aich and then wiied to the teeth ^ 
The bands aie made in vaiious sizes to fit the diffeient teeth 
The Angle splint is useful when only one tooth is piesent on 
the posteiioi fiagment, ho^^evel, the same lesult can be 
accomplished by the piopei application of a iigid aich bai 

The dental cap splints aie used by those who apply the 
dental technique foi all mandibulai fiactuies= Then use 



lequiies dental tiaining and experience As soon as possible 
3 tei the injury, impiessions aie taken of the patient’s teeth 
fiom these the noimal dental aich is leconstiucted, 
Bsualh in two sections The splints aie cast to fit the im- 

cemented to the teeth The sections 
° le splint aie fastened togethei with sciews An im- 
Poitant pi requisite foi the use of this technique is the 
'31 a ilitj- of special laboiatoiy facilities to constiuct the 
tim^ J^7ien these facilities aie not immediately available, 
j Then application also lequnes the special 

nini'' dental techniques, and this is not pait of the 

orolaij-ngologist’s tiainmg Besides this, theie aie two othei 

fK ® cemented to the teeth, 

thp n patient’s noimal bite by the thickness of 

IV peiiod of weeks ^^hlcll would be needed foi 

the heal, the teeth may be adveisely affected by 

Piessuie In othei instances, the cement mav loosen, and 
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the splint will come off It can be wired to the teeth foi added 
fixation, but this is a duplication of effoit Most of tlie 
pi oblems that would be handled by a cap splint can also be 
handled by the arch bai oi intei dental wiiing 

The Gunning splint is used in association with alveolai or 
eii cumfei ential wii ing =’*■'' It is made of an aciyhc plastic 
and IS lined with gutta peicha It can be piefabiicated and 
kept leady m vaiious sizes When used, the splint is placed 
over the fiactuied dental aich, and by tightening rviies placed 
cii cumfei entially aiound the body of the mandible oi thiougb 
a hole dulled in the alveolai bone, immobilization can be given 
to the fragments At least two wiies aie needed on eithei 
side of the fiactuie line This splint without inteimaxiHaiy 
fixation does not always fuimsh complete iigidity, and a 
fiactuie behind the last molar tooth, cannot be immobilized 
ivith this method unless other measui es are used, such as the 
head cap with tiaction The Gunning splint has its gieates 
usefulness in the small child, wheie injuiy to the uneiupte 
teeth must be avoided It is held m place with ciicum- 

ferential wiring until healing occuis 

A modification of the cii cumfei ential wnmg technique is 
used to immobilize a fiactuied edentulous maxilla ^ ® 
mandible A hole is dulled thiough the alveolai piocess o 
the maxilla, and the stainless steel wiie which is passe 
thiough this hole is fiimly anchoied to the teeth ^ ^ 
mandible The same piocess can be applied to the mandi e 
if it IS edentulous The wnes aie lemoved when the fiactuie 
IS healed 

Othei vaiiations in dental splints have been devised for 
specific purposes, but they do not alter the basic piinciple 

Intel dental or arch bar wiring can handle most of the cases 
treated with dental splints, and the lemamder can be han e 
by other less involved techniques 

Internal Pm Fixation 

The use of the transfixion pm or wne of the 
type to hold the fiagments togethei has been desciibec y 
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\aiious authois Heavj* Kiisclmei Y'lies, bicycle 

spokes 01 loiind stainless steel pins have been lecommended 
In this technique, a wiie is passed tlnoiigh the bony fiag- 
ments vith a dull This pioduces fixation in one plane The 
fiagments, howevei, may still lotate oi move lateially on the 
single wiie A second vne is usually applied and this elimi¬ 
nates the lotation, howevei, theie may be some motion 
along the long axis of the pins, and by using intei dental oi 
aich bai wnmg this can be pi evented This method has been 
used in a laige vaiietj* of jaw fiactuies^' including those of 
the condyle An objection to this method is that it must be 
combined with one of the othei techniques foi the most ac- 
cuiate alignment of the fiagments, also, since one end of 
the wiie IS left piotiudmg thiough the skin foi the seveial 
weeks lequiied to heal a fiactuie, theie is a potential channel 
foi infection to enter 


ExUimal Skeletal Fixation 


The method of external skeletal fixation intioduced by An- 
deison^® was applied to the fiactured mandible by Conveise 
and Waknitz^s 5^042 This method leceived consideiable 
eialuation duiing the last ''''and again moie le- 
cently lations of the basic appliance have been 

devised,^" so 01 but the fundamental pi inciple is the applica¬ 
tion of pins or sciews into the bone which aie then connected 
externally to a iigid bai WTien the sciews aie fastened 
secuiely to the bone and to the bar, the fiagments are im¬ 
mobilized, howevei, the sciews have a tendency to woik 
loose fiom the bone, and the immobilization will fail The 
opening thiough the skin is an invitation to infection, and 
patients have complained that they cannot piopeily clean 
then faces and that they keep hitting the appliance An 
impoitant surgical objection is the difficulty in pioducing 
and letaimng an extiemely accuiate alignment of fiagments 


Open Reduction loitli Intel osseous Wiring 

Since this method was fust included in the tieatment of 
Jan fiactuie its use has piogiessively incieased ci ce e- 

s 1 - 3 < 5-6^ change has occuiied fiom the time 
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Dunning'’^ (1934) advised against the use of wiie sutuies in 
bone to the opinion of Goidon®’ (1947) and Plumpton and 
Ciawfoid"^ (1955) who use this method in most of then 
pioblem cases 

This technique lequiies an exposuie of the fiagnients, 
drilling small holes thiough them and fastening the pieces 
togethei with wiie The fiagments can be aligned with gieat 
acciuacy and by using seveial loops of wiie, iigidity can be 
obtained Eailiei, No 24 gauge biass wiie was iised,"^ then 
tantalum,and now stainless steel wiie*'"’"'’” is piefeiied 

The fractuie can be appi cached fiom eithei of two diiec- 
tions Oiall}'’, the gingival membiane is incised, the peii- 
osteum elevated, and the ends of the fiagments aie exposed 
Holes aie dulled thiough the alveolai poition, wiies aie 
passed thiough and tightened and the peiiosteum and gingiva 
membianes sutuied=s®< The wiies aie peimanently locate 
beneath the gingival membiane, and they may pi event a 
comf 01 table fit with dentines 

The more familiai and piefeiied appioach is thiough an 
uppei neck incision A 3 5 cm incision is made a fingei s 
width below the lowei edge of the mandible ovei the fiactuie 
aiea By sepaiating the tissues hoiizontally with blunt is 
section, injury to the mandibulai bianch of the facial nei\e 
IS avoided Its location, desciibed by McCoimack,®® is con 
stant The peiiosteum is exposed, incised and elevated fiom 
the fiactuied bone foi a distance of one centimetei on eitiei 
side of the fiactuie line The fiagment is held fiimly ^ 
a clamp and while piotecting the soft tissues undei the fiag 
ments with a flat metal letiactoi, holes aie dulled 
impoitant to remembei the location of the infeiioi alveo ai 
canal and to stay beneath this level The No 26 stain ess 
steel wiies aie passed thiough the holes and tightened (see 
Fig 4) The peiiosteum is closed with 3/0 chiomic ca gu 
sutuie and the skin with 3/0 black silk without diainage 
Fiactuies in the condylai aiea can also be tieated with open 
1 eduction and wiiing eithei pieauiiculaily''’ 
auially 
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When theie is a fiactuie compounded, externally oi oially, 
this technique can still be used If a comminuted fiactuie, 
those fiagments with attached peiiosteum may still be viable 
and should be pieseived A thoiough cleansing of the soft 
tissues with lemoval of all foieign bodies and debus is mi- 
peiatne A soft lubbei tissue diain is put into the area of 
the fiactuie, the peiiosteum is sutuied and the skin closed 
The diain is left in until all diainage stops 

The wiles which aie inserted aie left in peimanently W’hen 
the tissues haie been thoioughly cleaned and antibiotics used. 



®>de of the irictur^ fixation is produced b\ d'-illingr holes on 

W and tlien immobilizmjr the frasmients with Xo 26 sraiig 
the holes mandibular canal must be a\oided when drilJin 


eitner 
ran 2 


lemoial of the wiies because of infection is uncommon -3 

Temoval has been the electiolrtic 
a discussed later Gibson--^ has devised 

foj ^ femoial of wiie sutuies which he lecommends 

suigeon, using open leduction 
q'u_ ’ ^ become complacent because of antibiotics 

lesistant staphylococci emphasizes the con- 
2 nd cleanm good smgical pimciples of debiidement 
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O'Pen Reduction with Plating 

This proceduie is a development of the pievious one In¬ 
stead of wiie being used to appioximate bone fiagments, 
laiger pieces of ineit metal aie fastened to the bone by wne 
or screws (see Fig 5) The use of metal plates for fiactuies 
of long bones had been pieviously desciibed® and vitallium 
plates weie used to replace bone removed in smgeiy of the 
mandible Vaiious authois'’-®^'®*’®^-®^-®' have desciibed 



the tieatment of the jaw fiactuies with open ieduction and 
plating, but it must be lecognized that this technique is not 
used foi the loutine reduction of the mandible fiactuies but 
only in special ciicumstances Seveie fiactuies of the man¬ 
dible with a loss of bony tissue, to anchoi a bone giaft, to 
make the mandible iigid in the combined fiactuie with tho 
maxilla, these aie indications for using the metal plate A 
of the piecautions mentioned iindei intei osseous wiiing app Y 
to the use of the metal plates, howevei, they have been 
used in compound fiactuies immediately aftei the injuiy, 
but tempoiaiy diainage is used in all of these cases If theie 
is no evidence of gioss infection, the incision can be close 
immediately aftei the inseition of the plate 
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The use of open ieduction ivith wiling oi plating makes 
possible the tieatment of the majoiity of niandibulai fiac- 
tuies Mhicli cannot be satisfactoiily i educed and immobilized 
bv Intel dental oi aicli bar wiiing 

The question arises as to wliethei tlieie is any liaini in the 
peimanent letention of this metal 


TISSUE REACTION TO METALS 

With the acceptance of the open i eduction technique, sur¬ 
geons became inteiested in the cause of then failuies Re¬ 
ductions ivlnch weie fiee of infection, weie unsuccessful be¬ 
cause the plates would not hold The bone aiound the metal 
'W'ould bleak down, the sciews would loosen, and the plate 
would slip out of position Venable,®* inteiested in this piob- 
leni, detei mined that electiolvsis was the piincipal cause of 
failuie of metal appliances in bone Dental leseaich has 
also shoMTi that metals in the piesence of saliva act as a 
gahanic cell with eiosion of the metal and that tissue changes 
lesult* Metals vaiy in the electiolytic effect, and in a few 
IS effect IS minimal,°®theiefoie, the maximum suc¬ 
cess in letaining metals in tissue occurs with the use of the 
roost inert metals These aie dmded into two gioups the 
alloys and the puie metals 

In 1926 the piesent 18-8S Mo type of stainless steel alloy 
I^ addition to non, it contains chiomium, 
^ic ’e , silicon and molybdenum This alloy can be machined, 
^s into plates and diawn into wiie It also has maximum 
oiiosion lesistance and a minimum of electiolj-tic action 
^ ecen Ij it has been furthet impioved pioducing the 19-9S 
wn ^ small quantities, as is used in intei osseous 

minimal, but in the laigei 
un s of plating the electiolj-tic effect is inci eased 

th^ ineit metal was needed This was developed by 
Thi ' 11 Laboiatones in 1929 and named “Vitallium ” 
con^ ^ a' oobalt, chiommm, molybdenum, manganese, sih- 
IS the most ineit available and causes no 
PP eciable electiolrtic action It has no stimulating oi 
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letaiding effect on the healing of bone'”- and in seveial cases, 
infected wounds healed aiound the metal Venable, in a 
leview of 1,227 cases, found that it can be left in the body 
indefinitely with no dangei of late tissue damage Wheie 
it has been lemoved many’’ yeais later, the metal and sciews 
aie blight and untarnished and the suiiounding tissues aie 
normal Vitallium when introduced into the tissues im¬ 
mediately foims a chiomium oxide suiface film, and this 
pi events coiiosion Its lemaikable ineit qualities aie slightly 
offset by its haidness, which lequiies that all plates and 
sciews be cast, also, it cannot be diawn into wiie and has 
only a small toleiance to bending 

Tantalum, a basic element, has a minimal electiolytic action 
It IS stiong, tough, malleable, can be diawn into wiie oi ma¬ 
chined, but it cannot be cast, howevei, it is available only m 
wile and skull plates. 

The electiolytic effect is incieased when two types of metals 
aie used together Chiomium plated steel plates aie un¬ 
successful, paiticulaily when fastened with steel sciews Vi- 
tallium plates should be immobilized with vitallium sciews and 
not stainless steel sciews oi wiies Although the silvei alloy 
aich bai (Jelenko oi Wintei) is fastened to the teeth with 
stainless steel wiie, a lessei electiolytic effect is obtained 
between a stainless steel aich bai and iviie, and when ap¬ 
plicable they aie piefeiied 

The ideal metal foi the pui poses of the mandibulai fiactuie 
would be as ductile and tough as stainless steel and as meit 
as vitallium oi tantalumReseaich in metalluigy wil' 
someday achieve this goal 

REPAIR OF SOFT TISSUES 

The healing piocess begins soon aftei the mjuij’', and le- 
paiis should not be delayed Unless the soft tissues aie 
appioximated, gianulations will fill in the defect and pioduce 
distoitions and disfiguiement 

Laceiations of the face ovei lying a fiactuied mandible aic 
fiequently lagged and duty Theie may be a laige amoun 
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of debus giound into the ■wound, and the seveie compound 
fiactuie mav lesemble a ■wai injuiy" The longei* the con¬ 
tamination IS peimitted to lemain, the gieatei the dangei of 
infection'®^ If the suigeon, aftei his evaluation, decides to 
pioceed immediately, the cleansing of the injuied aiea should 
be defeiied until the patient is undei geneial anesthesia 
^Ahen the patient is unconscious and the major suigeiy is 
delayed, the laceiation is iiiigated piomptlv with waim saline 
and all obMous debus is lemoved The tissues aie appioxi- 
niated with a few loosely tied silk sutuies, i libber diains aie 
inserted and a diy diessing is applied The ieduction of the 
fiactuie IS then defeiied until the patient’s head injiiiy has 
been eialuated and tieated The conscious patient, whose 
1 eduction is postponed foi some leason, should have the 
laceiation lepaiied piomptly Iriigation is used and if de- 
biidement is necessaiy, the aiea is infiltiated with 2 pei cent 
noiocain with 1 100,000 epinephime It is piefeiable to do 
these pioceduies in the opeiating loom, lather than in the 
enieigency loom 

The lepan of the laceiation, vhether done vutli the leduc- 
lon 01 alone, begins with cleansing The skin is washed 
^nth Phisohex oi Septisol and foieign bodies which aie mi- 
edded aie diligentlv picked out to pi event tatooing The 
aceiation is sepaiated and iiiigated with copious quantities 
0 aim noimal saline Every hidden coiner is inspected foi 
^ The debiidement should be conseiiative, 

a lough devitalized tissue must be lemoved Ragged skin 
^ ges aie made smooth and bleeding vessels aie ligated 
lequently the fiactuie is exposed and can be inspected 
6\i a ized bone fiagments aie lemoved, but if theie is peii- 
eum attached thev aie letained If, m the judgment of the 

mg oi plating will be lequiied, it 
hpai ^ peiiosteum is impoitant in 

closu”^’ ®f^oit should be made to piesei\e it In the 
gy. tissues aie appioximated ■\nth chioniic catgut 

thp I ^ moie lubbei tissue diains aie inseited, and 
s 'in c osed with small inteiiupted dermalon sutuies 

b'nless noted on examination, oial laceiations may be o\ei- 
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looked Occasionally they aie moie extensive than those on 
the skin suiface When the buccal mucosa oi peiiosteum is 
detached fiom the mandible, it is leplaced as accuiately as 
possible The edges aie appioximated with chiomic catgut, 
but space is left between the sutuies to peimit diainage 

Antibiotic 01 antiseptic solutions aie no longei used to 
11 ligate the wound because of then tendency to sensitize oi 
destioy the tissue Infection in the injuied aiea is pi evented 
by the use of systemic antibiotics 

FRACTURES OF THE MANDIBLE 


Condyle 

Gondylai fiactuies aie among the common fiactuies of the 
jaw They aie of two types the intiacapsulai, with injuiy 
to the head of the condyle, aie laie while the extiacapsulai 
or those that occui to the neck aie fiequently seen Among 
the neck fiactuies, we have those due to minimal tiauma an 
no displacement, the gieenstick type, and the fiactuie wi i 
displacement The inseition of the external pteiygoid musce 
on the head, pioduces a displacement of the fiagment wien 
the fiactuie at the neck is complete A dislocation of is 
condyle can occur without a local fiactuie, and when piesen 
theie fiequently is a fiactuie in anothei pait of the man 
dible ” Thoma and MacLennan’“ have thoioughly desciibed 
all the vaiieties of fiactuies that may occui 

Theie aie two opinions foi the tieatment of the condyle 
fiactuie Fust that all condylar fiactuies should have an 
anatomical leduction with immobilization ” 

less this is done, the occlusion will be alteied, and eventua ) 
symptoms will aiise in the injuied aiea The condyle is is 
stoied to its normal alignment by open reduction and wiimg 
of the fiactuied ends,"^'«=«the use of the Kiischnei 
wiie'"-'*® 01 by plating The second opinion is tieatmen^ 
with immobilization alone for all types of fiactuies 
The mandible is immobilized by mteimaxillaiy wiiing o 
elastics, with the teeth in noimal occlusion A 
occuis at the fiacture site, which will function as a joint, e 
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if the fiagments aie displaced and not in alignment Between 
these two views lies the contempoiaiy opinionThe 
majoiitj- of fiactuies can be handled adequately by intei- 
maxillaiy wiiing, a few will lequiie an open i eduction oi a 
condj'lectomy 


A non-displaced, non-painful fiactuie of one oi both con- 
dvles may need only a liquid diet and lestriction of chewing 
foi a month A painful fiactuie eithei without displacement 
01 a gieenstick vaiiety can be made comfortable i^uth intei- 
maxillaiy -nuring oi elastic band fixation Sometimes the 
■weaimg of the fixation haltei foi one week will ielie\e the 
pain inthout intei dental immobilization The haltei immobi¬ 
lization IS useful in the edentulous patient with one fiactuied 
condjde A unilateial displaced fiactuie of the neck, in a 
patient who has some teeth, is best tieated by inteimaxillaiy 
ixation Eithei inteidental wiling oi aich bai wiiing with 
eastic immobilization is used The jaw is immobilized foi 
oui to SIX weeks in adults and three to foui weeks in chil- 
len The mtiacapsulai fiactuie with comminution of the 
ead, IS tieated in the same way When theie aie tvo fiac- 
uies of the mandible with one at the neck, the condylai 
lactuie IS tieated in the same mannei, by immobilizing the 
jiiandible m noimal dental occlusion aftei the other fiactuie 
las een i educed and immobilized The majoiitj* of condylai 
^lac uies Will be satisfactoiily tieated by this conseivative 
ec nique, howevei, special ciicumstances may lequiie an 
pen 1 eduction and tlus should be appi cached with caution 


condyle neck fractuie with displacement, the 
dicf l it pulled posteiioily, and tins will maikedly 

by occlusion If this cannot be peimanently collected 

wiiin fixation, open leduction and intei osseous 

this d f as desciibed by Shapiro-= will pieient 

conjunction with mteimaxillaiy 
mouth '' condyle fiagment is so displaced that the 

the fi ^ opened or closed, e\ eu after manipulating 

can bp a reduction is needed ttTien the fiagment 

dop, osseous wiimg is used, if the alignment 

ot hold then a condylectomj’’ is done ”” 
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The condyle can be appioached fioni thiee dnections The 
pi’eauiiculai incision desciibed by Thoma,®^ Dmgman,” 
and Richardson-’’ diiectly exposes the condyle and the joint 
Its main disadvantage is the pioximity of the blanches of the 
facial neive which aie consistent®" If the neives aie not 
seveied by the suigeiy they may be injuied with leti action 
Hennj'^”^ has desciibed the submandibulai appioach, thiough 
an incision undei the angle of the mandible The massetei 
muscle IS sepaiated fiom the bone, and the condyle is exposed 
undei the muscle Visibility foi intei osseous fixation oi 
condylectomy is good The main blanches of the facial neive 
aie avoided, since thej'’ he supeificially to the massetei muscle 
The location of the mandibulai bianch of the facial neive 
must be appieciated and avoided in the incision Recently 
Rongetti®" and Davidson®" have desciibed the anteiioi end- 
auial approach to the condyle, and those otolaiyngologists 
familiar with endauial suigeiy may piefei this technique 
Open 1 eduction and interosseous wiling of the fiactuie shou 
be combined with some foim of mandible immobilization pie - 
eiably inteidental oi aich bai wiling The use of plate fixa¬ 
tion as desciibed by Stuteville®' is not needed, and the use o 
the Kiischnei wiie oi external skeletal fixation has the dis¬ 
advantages pieviously desciibed 

Co'ionoid Piocess 

Fiactuies of the coionoid piocess aie laie Since 

the coionoid lies piotected beneath the zygomatic aich, these 
fiactuies aie seen combined with fiactuies of the aich and t e 
malai bone The fiactuied coionoid has minoi clinical sig 
mficance since the function of the detached tempoial muse e is 
compensated foi by the massetei and pteiygoids The mos 
common symptom is pain lathei than intei feience of function 

It IS tieated with inteimaxillaiy fixation by applying aich 
bais and lubbei bands oi in the edentulous patient a lea 
bandage of the haltei type When an open i eduction is 
needed, and this would be a laie occasion, the submandi u a 
appioach desciibed by Henny"^ would give a safe exposui 

to the aiea 
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Ramiis 

Although these fiactuies occm moie fieqiientlv than those 
of the coionoid they aie still uncommon Lateially a 

laige aiea of the lamus is piotected with the massetei muscle, 
mediallv, the internal pteivgoid The weakest point in the 
tiansmission of the blow to the jaw is at the neck of the 
condjle, and this fiactvues fust When fiactuies of the 
lanius occm, they aie not displaced because of the oveilving 
muscles The tieatment consists of using eitliei dental fixa¬ 
tion 01 a head bandage foi immobilization Open i eduction 
IS laiely necessaiy, howevei, the appioach desciibed by 
Heiiny”! is excellent 

Angle 


Wheie the lamus joins the body of the mandible, theie is 
a line of stiuctuial weakness, and heie fiactuies occui fie- 
quently^ The piesence oi absence of posteiioi molai teeth, 
le diiection of the line of fiactuie, the displacement fiom 
muscle pull have been responsible foi a vaiiety of methods 
of leduction and immobilization, lioweiei, the pioblem centeis 
aiound one important point and that is the piesence of dis¬ 
placement of the fiagments 


he fiactuie which is hoiizontally and ^ertlcally favoiable 
no displacement of fiactuied ends, is satisfactoiilv 
eated by immobilizing the jaw with inteimaxillaiy fixation 
n occ usion If theie is an associated fiactuied condvle on 
e opposite side, this will also be ti eated at the same time 
\ u^^ fiactuie is unfavoiable, eithei hoiizontally oi 

ei ica 1 , inteimaxillaiy fixation alone is not adequate since 
0 posteiioi fiagment is displaced 


tieating this displaced fiagment that nianv 
tion =devised foi maintaining the lediic- 
anj Among them is the use of open i eduction 

the n?simplified 
° possible the treatment of all Wpes of 

safe ^ method The technique is simple and 

i^icision is made a fingei’s width belo\i the 
the jaw adjacent to the fiactuie area The skin and 
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p]atysma aie sepaiated and the peiiosteum exposed This is 
incised and elevated fiom the bone on eithei side of the fiac- 
tuie line Two small holes aie dulled thiough the bone on 
both sides of the fractuie, and 26 gauge stainless steel wiie 
IS then passed thiough the holes and tightened, bunging the 
fiagments togethei with gieat accuracy (see Fig 4) The 
incision is closed without diainage, and the teeth aie fixed 
together in occlusion to complete the immobilization In a 
bilateial angle fiactuie this pioceduie is done on both sides, 
and the wiie is left in peimanently 

This method is especially applicable in the edentulous man¬ 
dible If adequate immobilization cannot be obtained with 
the use of the wiie alone, the head haltei can be used to 
supplement the fixation 

Body 

Fiactuies of the body aie of two types those with teeth 
on the posteiioi fiagment, and those without The lat ei 
type can be consideied as being the same as the angle fiac- 
tiue and is easily tieated with open i eduction and intei- 
osseous wiling The anteiioi fiagment is then immobilize 
with Intel maxi llaiy fixation If theie aie teeth in the pos- 
teiioi fiagment, inteidental wiiing acioss the fiactuie me 
combined with wiling to an aich bai, followed by immobi iz^ 
tion by Intel maxillaiy fixation is usually satisfactoiy 
double fiacture on one side, if theie aie teeth in the cen la 
fiagment is tieated in the same way 

In childien, a non-painful and non-displaced fiactuie can 
sometimes be tieated by using the fixation haltei 

The edentulous mandible, with a single fiactuie can fi^ 
quently be satisfactoiily tieated with inteiosseous wmng an 
immobilization with the fixation halter The patient s ou 
be kept on liquids foi thiee to foui weeks This type 
duction IS extiemely useful in the aged since early lestoia lo 
of function occuis When theie has been maiked commmu lo 
of fiagments, and these cannot be fiimly lealigned wi ^ 
wiling, plating with a vitalium plate acioss the 
gives film support to the sepaiation When combined a 



displaced fracture of the right angle is combined -a ith a 
mminuted fracture of the left bod\ 


e bandage eaily lestoiation of function occuis Bilateial 
ractuies aie also tieated with wiiing or plating as necessaiy 

^ supplemented with inteimaxillaiw wiimg oi haltei (see 
Figs 6 and 7). 

Symphysis 

fractuies may be a tiue sepaiation in the midline oi 
oblique ^\hen teeth aie piesent on either side 
and th intei dental wumg acioss the fiactuie line 

If nrii to the maxilla will give good immobilization 

_ ., ' ^ teeth aie piesent then wiimg to an aich bai 
'nm intei-maxillaiy fixation will seiwe 

In the edentulous patient the use of open i eduction with 



Tr ^}S " ang-Ie fiacture is reduced and immobilized ^\lth inteiosseous 

,1 IS combined with plating of the bod^ fractuie The mandibfe 

s then immobilized to tl^e maxilla with lnteImaxlilar^ wiiing 


Intel osseous wuing, thiough a submental incision is satis- 
factoiy With a seveiely comminuted fiactuie, plating may 
be needed 

Alveolm P')ocei>s 

When theie is a fiactuie thiough the alveolai piocess with 
displacement of teeth, an attempt should be made to save the 
teeth if possible The alveolai bone with the teeth attached, 
should be reduced to the noxmal occlusal position and le- 
tained by wiling to an aich bai If the teeth have been 
avulsed by the blow, the alveolai bone should be inspected foi 
loots and these should be removed by the dentist When the 
alveolai bone is rough due to the fiactuie an alveolectomy is 
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oMhp of the 

the maxilla (I^eFort I 1 


mandible is combined w itb i displaced fraclxire 


done This piocedure is peifoimed by the consulting dentist 

suigerj- and with expeiience can be done b\' 
the otolaij-ngologist 

^’ocfiue of the Mandible and Maxilla 

iiijuiy is a moie complicated pioblem than has 
discussed When the mandible alone is fiac- 

is fivpa=s ^ '^'^^tch the mandible 

Reithe 'Oien both the maxilla and mandible aie loose 

1 can seive as a splint unless one is made iigid The 
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Fig: 9 The mandible is plated for n^iditv and by appHiJi? 
With intermaxillarv wire fixation, the maxilla is immobilized 


maxilla can be anchoied by open reduction and wning to t e 
nm of the oibit or to the zygomatic aich as desciibed y 
Adams and Walden ™ As an alternative method, the mandi e 
IS cieated into a iigid splint, and the maxilla is then fi>-e 
to the mandible ” As long as good dental occlusion is main¬ 
tained, the functional lesult will be satisfactoiy 

When the maxillaiy injuiy consists of a depiessed fiactuie 
of the ante! 101 wall without motion oi displacement of 
dental aich, inteimaxillaiy fixation with aich bais will ^ 
adequate to fix the mandible If the patient has an edentulous 
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^ Fiff 10 A bone &raft taken from the iliac crest is used to fill in the 
defect and is held in position b' the Mtallium plate offering irnmediate 
rigidifi to the mandible 


rosMlla the mandible is immobilized bj' using the pyiifoim 
West as desciibed by Thoma“® and Foidyce''® or the nasal 
spine"' I’^Tien the maxilla is displaced or fieely movable it 
Js then necessary to convert the mandible into a splint This 
IS done inth the use of open reduction and either interosseous 
filing or plating (see Figs 8 and 9) If the mandible can 
be made iigid rvith the use of inteiosseous tviiing rather than 
plating, this is pieferred Although the plates may be left in 
Peimanently without haim, it is preferable to use as little 
Rietal as is necessary to produce rigidity 

^^(icfnyes loith a Loss of Bone Tissue. 

Se\eie fiactuies of the mandible, particularly those which 
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aie compound, may involve a loss of bone tissue Aftei the 
soft tissues have been cleaned, the bone fiagments aie in¬ 
spected Those which have no attached peiiosteum will piob- 
ablj’- die and act as a sequestium unless lemoved All those 
which aie attached to the peiiosteum should be saved, since 
they may unite If a loss of bone tissue has occuiied and 
theie IS a space between the fiagment ends, the final union 
Will be fibious and unstable and in these cii cumstances the 
defect must be filled in with bone for a satisfactoiy union 
Seveial methods have been desciibed using bone chips to 
fill in the defect'--® The mandible is fust immobilized to the 
maxilla with inteimaxillaiy fixation and then thiough a sub- 
mandibulai incision the fiactuie site is exposed and the defect 
filled in with bone chips 

The vitalhum plate is useful in this type of problem Fig 
10 illustiates the use of the vitalhum plate to hold m position 
a bone giaft fiom the iliac ciest until bony union has been 
achieved The plate is still in place and has not caused any 
difficulties requiiing lemoval The plating was suppe- 
mented with inteimaxillaiy fixation 

The bone giaft is not mseited while there is evidence of 
infection in the wound The laceiation is allowed to ea 
while the fiagments aie letained in the occlusal position y 
inteidental wiiing When theie is no evidence of suppuia 
tion, induiation oi pain, the aiea is leopened with a ^ ' 
mandibular incision, and the bone giaft is inseited 
patient is maintained on antibiotics duiing the peiiod o 
healing, befoie and aftei bone giaft is done 


Fracture 


SUMMARY OP treatment 


Ti eitment 


Gondyle — 

1 A non displaced and non 
painful fracture 

2 A painful fracture with 
no displacement or a 
greenstick vaiiety 

3 Unilateial displaced frac 

tuies m patient with 
teeth____ 


nquid diet and restriction of chei'ing 
nternia\inaij wiiing fj'tlic 

i\ation 01 halter immobilization 
dentulous patient 
nterma\illaij fi\ation with 
lastics for 3 4 neelcs (child) or 4 
adult) 
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Fracture 


Treatment 


4 Bilateral displaced frac¬ 
tures m patient tntli 
teeth 


5 Unilateral displaced frac 
ture—edentulous patient 

6 Bilateral displaced frac¬ 
ture—edentulous patient 


I Condvle combined ivith a 
fracture in another site in 
a patient mth teeth 

S Condvle combined ivith a 
fracture in another site— 
edentulous patient 

Coronoid Process — 

1 Patient ivith teeth 

2 Edentulous patient 
Ramus — 

1 Patient with teeth 

2 Edentulous patient 
Angle — 

1 ^o displacement of frag¬ 
ments—patient ith teeth 

2 Displacement of frag¬ 
ments (horizontallv or 
verticallv unfavorable) in 
patient with teeth 

3 ^splaced fragments in 
the edentulous patient 

4 Bilateral angle fractures 


Bodj/— 

1 I'lth teeth on the 
^ tenor fragment 

- ^'o teeth on the pos 
fragment 

Edentulous manoib > 


Intermaxillary fixation with it ires or 
elastics If unsatisfactorj occlusion re¬ 
sults then an open reduction and inter¬ 
osseous wiring of one side is used in 
combination with intermaxillarv fixation 
Replace dentures in mouth and immobi¬ 
lize with halter fixation 
Halter fixation If the jaw motion is 
restricted or marked displacement is 
present then use a unilateral open re¬ 
duction and interosseous w iring combined 
Mith the halter 

Reduce and immobilize other fracture bv 
interdental wiring or open reduction and 
then use intermaxillary wiring to im¬ 
mobilize condvle 

Other fracture is immobilized with open 
reduction and interosseous -uiring and 
the jaw IS immobilized with the halter 


Intermaxillarv fixation bv arch bais and 
elastics 

Head halter for immobilization 


Intermaxillary fixation bv arch bars and 
elastics 

Head halter for immobilization 


Intermaxillary fixation bv wires or 
elastics 

Open reduction and interosseous wiring 
combined with intermaxillarv fixation bv 
wires or elastics 

Open reduction and interosseous wiring 
or plating (if comminuted) combined 
with halter immobilization 
Open reduction and interosseous wiring 
combined with intermaxillarv fixation by 
wires elastics or head halter if edentu¬ 
lous 


Arch bar immobilization and intermaxil- 
larv fixation with wires or elastics 
Open reduction and interosseous wiring 
combined with intermaxillarv fixation 
with wires or elastics 

Open reduction with interosseous wiring 
or plating combined with halter im¬ 
mobilization 
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Fractuie 


4 Seveie coniminution of 
fiagments ^^^th oi -without 
teeth 

5 Double unilateial fiactuie 
with teeth in fiagments 

6 Double unilateial fiac 
tuie — edentulous fiag- 
nients 

Sympliyst'i — 

1 Teeth piesent on both 
sides ot the fiactuie line 


2 Teeth piesent on onh one 
side of fiactuie oi if 
edentulous 

AJvcolai Piocess — 

1 Teeth piesent in flag 
ment 

2 Edentulous patient 


Mandible and Maxilla — 

1 Teeth piesent in mandible 
and maxilla 


2 Teeth piesent in maxilla 
edentulous mandible 


3 Teeth piesent in mandible 
n ith an edentulous max¬ 
illa 

4 Edentulous mandible and 
maxilla 


Fiactuie with a Losi of Bout- 

1 Fiagments contain teeth 

2 Fiagments aie edentulous 


Ti eatment 


Open I eduction with intei osseous wiiing 
01 plating combined with inteimaxillaiy 
fixation bj Miiing oi elastics oi if 
edentulous, haltei immobilization 
Aich bai wiling and intermaxiUaiv im 
mobilization 

Open induction Mitli intei osseous wiring 

01 plating Immobilization with the head 

haltei 


Intel dental wiiing oi aicli bai winng 
acioss the line of fiactuie combined 
w ith intei maxillai v fixation with w n es 
01 elastics 

Open leduction and inteiosseous winng 
combined with inteimaxillaii elastic oi 
haltei fixation 


Immobilize the teeth to an aicli bai 

If peijosteum is attached letam the fiag 
ment, if not, then do an alveolectoniy 


Mandible is made iigid with a'ch hai 
wiling and then maxilla is 
to the mandible with intei niaxilu 
wiling 

hlandible is made iigid with open >6''is 
tion and wiling oi plating and man i, 
fixed to mandible bv use of aUe > 
piocess ciicumteiential wiimg oi 
mandible 

Mandible is made iigid with 
wiling and maxilla is fixed to man 
with alveolai piocess circumfei entia 
wiling 

Mandible is made iigid with open 
tion and plating oi winng and the 
la is fixed to the mandible with al ‘ 
piocess ciicumferential winng 
dentuies between the aiches to mai 
the piopei spacidl lelationsliip 


Tissue — 

The dental aich 
b\ intei maxillary 


I etaincd 


lelationship IS 

of the tiag 


jii j’ Wiling 

nients until a bone giaft is inserte 
The aich 1 elationsliip is ma>ntaiiie( > 
budging the gap with a metal pla c 
the bone giaft is letained in P’aP ^ 
tion by inteiosseous winng or piaj^ 
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FRACTURES IN CHILDREN 


The incidence of the fiactiired mandible in childien is low 
It IS estimated that thej' occui in two to five pei cent of all 
mandible fiactmes’^ and less than one pel cent aie in childien 
undei SIX yeais of age Since by the twelfth yeai the 
mandible closely lesembles that of the adult except foi the 
thud molai tooth,^^ we considei this age to be the uppei limit 
of the childhood fiactiue 


The child with the bioken jaw piesents a somewhat dif- 
feient pioblem fiom that of the adult, starting with the ex¬ 
amination The feai and lack of coopeiation usually pi events 
a thoiough physical examination and X-iays assume a gi eater 
impoi-tance Although many fiactures in the adult can be 
leated nith local anesthesia it is almost always necessaiy to 
gue the child a geneial anesthetic®" 


The mandible of the child piesents special chaiacteiistics 
he bone is moie elastic and softei, and this appeals to pie- 
ispose to a gieenstick type of fiactuie, fiequently of the 
Reek of the condyle®® The piesence of tooth follicles in the 
one pioduces a potential weakness and maj' account foi the 
espiead fiactuies that occui The fractuie lines m chil- 
two to 14 teeth and a laigei pioportion of 
^ iR the adult The piesence of a gioirth centei 

in which may be injuied, can lead to a defoimity 

le eielopment of the jaw,®®"^ and this has been sho^vn 

Intel feience with the tooth 
m es will pi event the noimal development of the dentition 


usino-^ ^oatment of the fiactuie is based on the pimcipal of 
tile I which will give minimum inteifeience with 

methnri Although some'''"®®® believe that adult 

SDppioi^ applicable in most cases, many authois piefei 
aie niP When the peimanent teeth 

hrs 1 C ^R^R^R^R^^IIaiy fixation with aich bai and elas- 
seconr? a^oh bai is wired to the available 

teeth h^' 3) The deciduous 

denial then shape do not lend themselves to the 


u iring methods 01 to the use of cemented cap splints, 
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and because of the presence of the secondary tooth follicles, 
some authois do not lecommend the use of external skeletal 

1 •5 3S 121 

fixation or open i eduction with intei osseous wiiing ’ 
Otheis believe that open i eduction can be done when needed, 
but the uneiupted teeth should be retained and the intei- 
osseous wiling be placed in the coitical bone without intei- 
feiing with the developing teeth A fiactuie of the body 
behind the last molar tooth, the angle and the lamus can e 
safely wiied by open reduction when necessaiy, as in tie 
adult Most suigeons lecommend that condyle, neck andhea 
fractures in childien be tieated conseivatively by inteimaxi- 
lary dental fixation oi by a head bandage The fixation ha ei 
desciibed eailiei selves adequately A displaced fiactuie ly 
need the specialized dental technique in the constiuction o a 
Gunning type of splint oi an aciylic splint The fiac uie 
segments aie aligned under the splint, and the splint is e 
fixed to the mandible by ciicumferential wiling as descii e 
by Thoma^® oi Eiich The mandible should be immo i iz 
by fixation to the superior dental aich oi by immo i izin 
the jaw with the fixation halter for additional iigidi y 


FRACTURES IN THE AGED 

Medical piogiess in extending the life span has 
the numbei of aged patients Kulowski’” m his ° 

automobile accidents lepoited that 11 per cent o is 
ties were 60 yeais oi oldei We can expect that this g 
will continue to inciease 

The patient who is 65 yeais old presents seveial ^ 

chaiacteristics The mandible may be edentulous an 
lesult of the absoiption of the alveolai bone, rathei na 
When this is combined with the inci eased biittleness o 
bone and the exposed position, it is surpiismg that i i 
fiactured moie often The older patient 
other illness foi which he is oi should be leceivmg 
A coionaiy scleiosis, hypeitension or a pulmonaiy emp y 
can significantly altei the prognosis of a fiactuied jaw 

The evaluation of the fractuie must considei two aspects^ 
the local pioblem, and the patient’s general condition 
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sionally it may be necessaiy to compiomise a peifect surgical 
lesult foi safety to the patient The suigery should be de- 
feiied until the patient has had a general medical evaluation 
and any necessaiy tieatment The choice of an anesthetic 
must be caiefully consideied and when possible local is used 
The piesence of excessive secretions in the an wav of the 
aged patient may lequiie a tiacheotomy 

Kennedy’^* in discussing the management of injuiies in the 
aged has advised that function be lestoied as soon as possible 
Oldei patients have a small toleiance foi cumbeisome ex¬ 
ternal appliances and head caps Because of these vaiious 
factois the tieatment of mandible fiactuies in the aged is 
made as simple as possible When teeth ai'e piesent intei- 
maxillaiy wiiing is used and if tins cannot be easily or safelj’^ 
done, open i eduction with intei osseous wiiing oi plating is 
done This lattei method gives a lapid lestoration of function 
The postopeiative couise fiequently lequnes special attention 
to the patient’s nutiitional and mental state A high vitamin, 
Piotem and caloiic liquid diet is pi escribed, and the agitated 
patient with ceiebial aiteiioscleiosis is made comfoi'table 
■outh the use of tianquilizeis Eaily mobilization will pie- 
vent complications and the patient should be peimitted to sit 
m a chan as soon as possible 


postoperati\t: care 

^*^tiition of the patient is an important adjunct in 
c theiapy A high piotem, caloiie and vitamin liquid diet 

taken by a stiaw or fiom a spoon 
eie complete immobilization is not lequned, as in ceitain 
mpacted fiactuies, soft solid foods such as cooked ceieals, 
learned soups and ice cieam can be added In childien and 
u ®^Sed the dietaiy lequnements need additional atten- 
sin^ fu weight should be checked periodically to be 

len^ &iowth needs aie being met The old patients mav 
uiie dietaiy legulation foi diabetes, cholecystitis oi othei 
medical conditions 

The use of antibiotics has made the open reduction tech- 
Que safe and uncomplicated Fiactuies in the areas with 
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teeth are usually compounded into the mouth The same 
occms with laceiations of the face which he ovei the fiactuie 
Both types of injuiies can heal with piimaiy intention when 
the antibiotics aie used When face laceiations aie piesent 
the ai*ea is drained with a soft lubbei diain foi 48 to 72 
houis to lemove the accumulated blood and seium Piocaine 
penicillin 300,000 units and 5 grams of streptomycin aie 
given twice a day foi one week oi until the soft tissue laceia¬ 
tions aie healed If theie is suppuration, the diain is left n 
and the patient kept on antibiotics until it stops 

Mouth care is impoitant m the tieatment Waim saline 
rinses aftei and between meals help to keep the aiea clean, 
especially when laceiations aie piesent The use of hydiogen 
pel oxide oi peiboiate solutions may pioduce undue tissue 
damage The antibiotic solutions may sensitize the patien 
and aie not lecommended The use of elastics foi fixation 
enables a periodic examination of the mouth and cleansing o 
the teeth when indicated 

The postopeiative caie does not end with the patients 
dischaige fiom the hospital They should be seen foi 
mittent follow-ups foi seveial months which makes 
an eaily lecognition of any delayed complications | 

patient has suffered dental injuiy he should be ^ 
lefeiied The suigeon’s judgment will develop fioin obsei- 
vation and compaiison of his lesults ovei a peiiod o yea 


SPECIAL, EQUIPMENT 

The special equipment needed to apply the techniques outhn 
easily available 

1 Stainless steel uiie (allov 18 8S Mo) in No 26 and No 28 
available through surgical supplieis 

2 Wue cutter and pointed plieis The tvpes obtained fiom elec ri 
supply houses are satistactoiv 

3 lelenko or Wmteis aich bars aie available as a ® "."o t Co 

dental supplv houses or diiectU Jelenko Arch Bar J ^ jnc 

Inc, New Yoik 19, Neu York, Winters Aich Bai BaKei 

113 Astor Street, Neuaik, New Jersej 

Small elastic bands foi immobilization aie included or tlie\ ca 
easilj made from rubber tubing i i r 0 2S0 

4 Erich Monel aich bai is available in a loll fiom N 
West State Stieet, Westpoit, Conn 
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fplates and screws are obtained from Austenal, Inc 224 
East 39tli Street. New Yoik 16 New York 

YitaUium Bone Plate No 6913 Mandibular 3" straight 
Screws, No 6912—7/64” 

Venable Screwdnvei—7/64” 

Vitallium Fmgei Plates, No 6315—^' and 1” with four holes 
Screws, No 6349 


Screw dm er. No 6SS4-3 

Zimmpr the interosseous wiring and plating can be either a 

size Vrf usualU aiailable in hospitals A dull bit 

lie .\o JO or 0o2 is used 


SUMMARY 

The subject of the fiactuied mandible has been discussed as 
a pioblem to the otolaijTigologist, the pertinent hteiatuie 

as een leiieived and vaiious techniques desciibed, evaluated 
and applied 

of tieatment has been piesented which can be 
IS ac only applied by the modem otolaij-ngolgist tiained 
in smgeiy of the head and neck 


1 j c B 
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teeth aie usually compounded into the mouth The same 
occuis with laceiations of the face which he ovei the fiactuie 
Both types of injuiies can heal with piimaiy intention when 
the antibiotics aie used When face laceiations aie piesent 
the aiea is diained ivith a soft lubbei diain foi 48 to 72 
houis to lemove the accumulated blood and seium Piocaine 
penicillin 300,000 units and 5 giams of stieptomycm aie 
given twice a day foi one week oi until the soft tissue laceia¬ 
tions aie healed If theie is suppuration, the diain is left ii 
and the patient kept on antibiotics until it stops 

Mouth caie is impoitant in the tieatment Waim saline 
iinses aftei and between meals help to keep the aiea clean, 
especially when laceiations aie piesent The use of hydiogen 
pel oxide oi peiboiate solutions may pioduce undue tissue 
damage The antibiotic solutions may sensitize the patien 
and aie not lecommended The use of elastics foi fixation 
enables a periodic examination of the mouth and cleansing o 
the teeth when indicated 

The postopeiative caie does not end with the patients 
dischaige fiom the hospital They should be seen foi 
mittent follow-ups foi seveial months which makes P®®®* 
an eaily lecogmtion of any delayed complications 
patient has suffered dental injuiy he should be ^ 
lefeiied The suigeon’s judgment will develop fiom o sei 
vation and compaiison of his lesults over a peiiod of yeais 


SPECIAL EQUIPMENT 

The special equipment needed to applj the techniques outhn 
easih available 

1 Stainless steel ^Mle (alloj 18 8S Mo) in No 26 and No 28 
available through suigical supplieis 

2 Wire cutter and pointed plieis The types obtained fiom e ec ri 
supply houses are satisfactorj 

3 Jelenlvo oi Wmtei s arch bars ai e available as a ^ Co 

dental supply houses or diiectH Telenko Arch Bar J ^ ^ _ Inc, 

Inc, New York 19 Neii York, Winters Aich Bar Baker s. 
llSAstor Stieet, Newaik, New leisey 

Small elastic bands for immobilization are included oi tlie> c 
easily made fiom lubbei tubing t i r 0 2S0 

4 Erich Monel aich bar is aiailable in a roll fiom N 1 
West State Street, Westport, Conn 
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THE INFLUENCE OF DEAFNESS ON THE 
CREATIVE INSTINCT ' 

Terence Cawthornb, F R C S (England), 
London, England 


It has been said of the cieative aitist that-his woik, be it 
piose 01 poetiy, painting oi sculptuie, music oi diama, is the 
pioduct of an innei compulsion whose only standaid is of 
his own making, and that the-desiie to please otheis in no 
^vay influences oi even stimulates his compositions, which, no 
doubt, accounts foi the fact that many cieative aitists nevei 
live to see then woik appieciated 

^Bach in his own lifetime was scaicely known outside his 
own countiy, while Van Gogh sold only one pictiiie, and that 
foi but a few fiancs A genius is not concerned with his 
impact upon society He can only obey the cieative impulse 
which soonei oi latei leads to immoitality It is inteiestmg 
theiefoie, to speculate upon the extent to which the outpoui- 
ings of a man of genius can be influenced by his mental and 
his physical state 

The Pathetique Symphony of Tchaikowsky, fust peifoimed 
but thiee weeks befoie his death, expiesses, paiticulaily m its 
final movement, the toituied and peihaps ovei-diamatized 
despaii of the neuiotic, while the macabie and often malevo¬ 
lent heioes of Dostoevsky aie leflections of his own chaiactei 
and ciicumstances 

My puipose heie is to show how deafness may be said to 
have influenced the cieative instinct of aitists in thiee quite 
diffeient fields a wiitei, a paintei, and a composei In 
each I believe the cause of the deafness was diffeient, m two 
it must suiely have left its effect on then woik, but it may 
well be disputed whethei it had any effect on the output of 

♦Presented at the Sitfv-Third Annual Mcetinpr Ameiican Lai' nnOlo^hai 
Rliinological and Otolofrical Socreta Inc March 11 ISHO . 

Editors Note Thia manusciipt recelaed in The Larj ngoscopo Office 
accepted for publication Apiil 2S I960 
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the thud, but as I shall hope to show you theie may well be 
a good leason for this 

as we know, is a social animal He likes to talk, and 
he is~occasipjiair y~f)ie phied to listen, so that if_he is depiived 
of his healing he feels left out, and indeed he gradually gets 
^^t ouTofl;hmgs jle becomes with diaiim and e'^en suspicious, 
and one ot mj* patients once told me that “(^fness takes all 
the^olo ui out of thin gs”, ivliich leads me to my fust patient— 
the j^ panish . x iamt ei, Goya, who became suddenly and totally 
deaf in 1793 at the age of 47 a s the lesult of a sud den and 
seiei-e-uilness, which foi a time affected his vision as well 
This tiagedy oieitook him not long aftei he had been ap¬ 
pointed ^ouit Paii hei to Chai les IV of Spam, at a time when 
he was in great demahd”as a poitiait paintei, though his 
leputation as a pamtei was founded on his compositions of 
Spanish life, all in the most delicate, though at the same time 
sti iking, tints of lemon, led, yellow and pale gieen These 
colourful scenes weie foi the most pait full of action, life and 
gaiety, and m this peiiod of his activity one cannot but be 
Mpiessed by his genius foi depicting the pleasant side of 
Spanish town and country life 

Soon after he was o\eicome by deafness, Goya’s artistic 
output changed, both in coloui and in chaiactei Much of the 
colour left his pictuies, in fact the walls of his house, the 
Quinta del Soldo” were covered wuth ivhat, because of then 
sombre tints, are known as the “Black Paintings ” Most of 
lese have been preserved and can now^ be seen in the Prado 
r useum in Madiid, where they provide such a striking con- 
last to his colourful and gay earlier paintings, many of which 
aie also to be seen in the Prado Not only have they lost 
leii colour, but they ha\e also lost then gaietj* Instead, 
rej dwell on the macabre and e\en at times the disgusting 
senes of etchings on the Honors of War 
and the Capiicios are curiously unpleasant Though they may 
e lue of the times and ceitainlv of wartime, thej’^ are en- 
^ *^^fteient from what he produced in his earlier and 
rea thiei daj s His social and political conscience seems to 
ia\ e del eloped to the extent of influencing his ai'tistic output 
only after he became deaf 
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At one time I wondeied whethei the unusual disoidei that 
usheied in his deafness could have affected his appieciation 
of coloui, but this surely was not the case, because he could 
on occasion conjuie up the old coloui s, as can be seen in Ins 
last painting, “The Woman of Boideaux,” painted 25 yeais 
aftei his illness when he was appioaching 80 yeais of age, 
01 the famous though heaitiending “Night of May 3id”, oi 
again the amazing and levealing Gioup of Chailes IV and his 
family 


What then was this illness that foi a time affected his 
vision and left him totally deaf’ Of couise, syphilis has been 
blamed, and theie can be no doubt that, as the statistician 
would put it, he was often “at risk ” Though happily an 
fiuitfully mail led he had many love affans and one 
models, who also was his mistiess, by hei beauty attiac e 
the attention of the Piime Minister Godoy, who took 
fiom Goya m letuin for foigiving a political exile Go oy 
himself was the lovei of the Queen whose two younges , an 
ceitainly as poitrayed by Goya, biightest childien, aie sai 
to have been fatheied by Godoy 

Goya was also foi a time lovei of the Duchess of Alba, vhO) 
it has been said, was the model foi his two paintings, le 
clothed and the unclothed “Maja ” 

No mattei how haid he tiied to acquiie oi avoid a specific 
infection, it is unlikely that this would suddenly attack 
and healing and also, no doubt, balance at the age o 
allowing full vision to letuin aftei a few months 


To me it sounds much moie like a cuiious and little 
affection of the pigmented aieas in the head and neck in w i 
tempoiaiy patches of white haii and white skin aie 
panied by tempoiaiy affection of the uveal tiact, an a 
peimanent loss of heaiing and often of vestibulai 
Known as the Vogt-Koyanagi syndiome, I have seen 
full-blown cases and two othei paitial ones In niy 
the deafness was almost complete, and so fai as I 
peimanently leaving the patients in a soiiy plight i 
well imagine what a piofound and shocking effect thi S 
have on a sensitive and giegaiious aitist To be cut off 
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his fellow cieatuies would encouiage his cieative instinct to 
turn toil aids the soiiows and even the hoiiois of life instead 
of its pleasiiies, and in those times of a coiiupt coiiit, imasion 
and domination Napoleon Bonapaite, theie weie plenty 
of hoiiois to depict 

Let us now go back almost a centuiy to studj' the case of an- 
otliei cieative artist, this time the wiitei Jonathan Swift, who 
died at the age of 78 in the yeai 1745, just a yeai before Gojm 
ivas bom Poet, wit, satiiist, political pamphleteer, fiiend of 
kings and queens. Dean of St Patiick’s Cathedial, Dublin, 
but never, to his moihfication, to become a bishop He also 
'las famous as a platonic lovei whose coiiespondence with 
Vanessa and vnth Stella has entertained posteiity moie than 
it satisfied his languishing coirespondents, who both died 
spinsters within a few jmars of one another and more than 
25 years before the object of their unrequited or at any rate 
unsatisfied affection 

His introduction to political and court life came early as 
secretary to Sir William Temple, who played an impoilant 
pait in cementing the friendship between Holland and Eng¬ 
land and who had helped to bring William of Orange as joint 
occupant of the English throne with Mary 

Swift leaned towards the Tory side of politics which ivas 
under the guidance of Edivard Hailey, after ■whom Hailey 
Street was named, and who later became the Earl of Oxford 
The Tones were opposed to Marlborough and his wars, and 
wift -was then most potent and most strident pamphleteer 

His two most famous works, “The Tale of a Tub” and 
Gulliver's Travels” were brilliant but biting satires on the 
inies in ivhich he lived, and later in his prose and his leise, 
6 ecame at times venomous and even disgusting One can¬ 
not help comparing some of Ins later works with some of 
Ojas draivmgs, both of them dwelling, almost harping, on 
he worst side of human nature and the times 

Towards the end of his sad life, Sivift’s daj's were darkened 
J deep depression 11111011 was regarded as madness, though 
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theie IS no leal evidence to show that he had lost moie than 
two of his senses, those of heaiing and balance 

Foi this unfoitunate man suffeied fiom bilateial Menieie’s 
Disease and was subject fiom eaily manhood to bouts of giddi¬ 
ness and deafness which puisued him thioughout his life Let 
us heal what the patient himself has to say about it all 

“I got my giddiness in 1690 (at the age of 23) by eatmy 
100 golden pippins at a time at Richmond Foiii yeais latei 
at a place 20 miles fuithei on in Suiiey I got my deafness, 
and these tiuo fmends have visited me one oi othei eveiy yeai 
since, and being old acquaintances have often sought fit to 
come togethei ” 

It IS, howevei, piobable that he was haid-of-healing in one 
eai before the giddiness staited because he wiote to his fiiend, 
Sheiidan, as follows 

“In England, befoi e I was 20,1 got a cold which go^'oe me a 
deafness that I could nevei cleai myself of Although it came 
hut seldom and lasted but a few days, yet my left eai has 
nevei been well since, but when the deafness comes on, I can 
heai with neithei eai, except it be a woman with a tieble oi a 
man with a countei tenoi ” 

Cleaily he was desciibing bilateral Menieie’s Disease with 
seveie deafness in the left eai and fluctuating low tone deaf¬ 
ness in the light eai 

A sympathetic fi lend. Mi Foi de, gives us some idea of the 
view held then by patients of doctois who weie ti ymg to cope 
with a disoidei which defied then effoits 

“These sort of disoideis piovoke the Physicians eveiywheie, 
and they aie meiciless dogs in puiging and vomiting to no 
pui-pose when they knoiv not what to do ” 

Pool Swift continues to piotest against the puigmgs and 
bleedings oidered by his doctoi, maintaining that his tiou e 
lay neithei in his belly nor in his blood, but in his head, ant 
in this, of couise, he was quite light 

Aftei he died in 1745, the skull and contents weie examined, 
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and it \\as stated by a Di Delanv that the biain was loaded 
with i\atei This, in view of oui present knowledge of Me- 
nieie’s Disease, was not \eiy fai fiom the truth 

Here then we have a great writer, plagued all his life with 
giddiness and deafness from recurring bouts of Meniere’s 
Disease a depressing prospect for anyone, but for a sen- 
sitne creatne and ambitious man, who better than any of his 
contempoiaiies could see and portray the follies of his time, 
and who was frustrated in his ambition to become at least a 
bishop, it IS no wonder that hrs genius was soured Whether 
his attitude to women was influenced by his disorder rs a 
niatter of conjecture There can be no doubt that he enjoyed 
then company and that they were hrs for the asking, birt he 
never asked I have knoum manv sufferers from thrs and 
from other forms of deafness who nerer married, and though 
I ha\e nevei asked them outright, I have the impression that 
they did not want to saddle a partner with having to share 
such an affliction 

Here then aie two great creative artists, each gregarious 
and each shut off from his fellow creatures by a severe form 
of per ceptir e deafness In each the ar tistic output was tinged 
with pessimism and ev en despair, and I suggest that it was 
then deafness that plaved a large part in then gloomier 
outpourings 

Now" we come to our thud patient, the composer Beethoven, 
uho was boin in 1770 and who, despite Iris deafness must 
surely be the greatest composer the world has known 

Our first knowledge of his affliction comes from the Heilig- 
enstadt Testament which wms in fact his Will and was onlv 
opened and read after Ins death 

During the summer of 1802, Beetho\en was in the small 
age of Heiligenstadt not very far from Vienna, engaged 
in composing his Second Sjmphony He was 32 years of age 
^ the time and his Will and testament which he wrote 

uiing this summer included the following remarks about his 
deafness 

But only think that dm mg the last sir ycais I haic been in 
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a W') etched condition, i endei ed mm e by unintelligent Pliysi- 
Gia/ns, deci eased fi om yeai to yeai with hopes of impi ovement, 
and then finally foiced to the piospect of lasting infiimity” 

Heie then is the patient’s own account of his deafness which 
he had noticed foi at least six yeais—at the age of 26—and no 
doubt it had been coming on slowly befoie that 

Is theie any wondei that Beethoven was a difficult man, 
one who could claim to be the veij'^ Piince of Sound and yet 
he could not heai himself’ 

All the deaf aie sensitive about then affliction, but how 
much moie sensitive a musician must be to the sly laugh oi 
gun that his defect would be bound to evoke fiom the less 
chaiitable of his acquaintances, yet despite this gieat an 
piogiessive handicap he composed 100 moie woiks aftei 
wilting this Heiligenstadt Testament 

Towaids the end of his life he was extremely deaf 
conducted the fust peifoimance of his Ninth “The Choia 
Symphony, and as was the custom in those days, 
seated in a ievolving chan As the symphony finished^ e 
waited, still facing the oichestia, foi the applause Theie y as 
dead silence He looked at the oichestia, shaking his lea , 
the teais pouiing down his cheeks Then they turned uw 
aiound to face the audience who weie cheeiing and clapping 
in a fienzy of applause which he could not lieai 

Aftei his death in 1827 his skull and tempoial bones weie 
examined but nothing definite was found, though as usua 
that etiological whipping boy of those days, syphilis, was 
evoked 

Like Swift, and possibly foi the same leason, Beethoven v as 
unmaiiied, though theie is ample evidence to show tha la 
was attiacted to women I think that he, too, piefeiied no 
to shaie his affliction with someone else, though I also tim 
that both he and Swift would have been happiei men if ® 
had 

As legalds the cause of Beethoven’s deafness, I cannot hcIP 
agieeing with my fiiend Di Tiemble and many otheis, la 
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the most likely cause of a piogiessive deafness starting in 
eaily adult life is otoscleiosis 

Anothei point in favoui of this is that as he became nioie 
deaf, he used to listen to the piano as he ivas plaving bv 
holding one end of a shoit stick between his teeth, the othei 
end being applied to the piano top Suiely this is evidence of 
good bone conduction such as one would expect with otoscle¬ 
iosis He also used heaimg aids, though of couise in those 
davs they weie non-electiical, but the meie fact that he even 
tiled healing aids suggests that he had a conductue deafness 
I'hich, in the absence of any histoiy oi evidence of suppuia- 
tion, was almost ceitamly due to otoscleiosis 

^thy then, it may be asked, did not Beethoven’s deafness 
haie anv noticeable effect on Ins artistic output’ Why was 
his music, if the aigument is to be logical, not gloomv oi 
eien macabie’ 

So fai as Ins eveiyday life is concerned it seems that he 
behaved in the comentional A\ay of the haid-of-heaiing He 
''as difficult, quailelsome, suspicious and withdiaiim but 
his aitistic output does not appeal in anv wav to have been 
influenced bv his deafness His eighth symphony is as gav 
and light as his second, and it is difficult, nay impossible, to 
belie\ e that any of his compositions could have been impi oved 
upon 

I think that one leason that his deafness did not affect him 
Rioie seiiously is that his was a conductl^e deafness He did 
not have to suffei the distoition and discoid of the fluctuating 
eafness of Jlenieie’s Disease when the veiy sound of music 
can be intoleiable, moieo\ei, he was not like Goja, suddenlv 
cut off fiom all outside sounds His vas a giaduallv inci eas¬ 
ing deafness which did not become pi of ound until the pattei n 
0 musical expi ession was well established in his mind Aftei 
lat, uhat Mas important ivas what he cieated in his mind 
and Mhat he could wiite down, not what he heaid Foi him 
le supieme tiagedy was that he could not heai M'hat he had 
composed Though he kneiv it ivas light, he did not ha\e 
" lat must be the consummation of musical expeiience, the 
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ability to heal his own woi’k played back to him by a full 
orchestra 

No doubt many othei examples of the influence of mental 
and physical disoideis can be adduced, but equally theie can 
be no doubt that in all tlnee patients I have mentioned, deaf¬ 
ness was a gieat buiden, and that in at least two of them it 
affected their artistic output, whilst in the thud it lobbed him 
of the fullest appreciation of his own genius 


Vlleme INTERNATIONAL CONGRESS OP OTOLOGY, 
RHINOLOGY AND LARYNGOLOGY 

The Seventh International Congiess of Otology, Rhinology 
and Laiyngology will be held in Paris, July 23-29, 1961, at 
the New Faculte of Medicine, Rue des Saints-Peies The 
program includes 1 The Recent Acquisitions, Pathology and 
Therapeutics of Otoscleiosis by Profs Souidille, Seicei an 
Kimpotic, Webei, Aidoum, Laixoude, Feiieii and Sham- 
baugh 2 Indications and Five-Yeai Results in Suigeiy and 
Radium in the Tieatment of Cancers of the Laiynx an 
Hypopharynx—Profs Pietiantoni and Agazzi Alonzo, Ca- 
sadesus, C L Jackson, Leicher, Leioux-Robeit and Oimeioo 
S A Repoit on Alleigy and Infections of the Nose and Bion- 
chus—Piofs Van Dishoeck, Cleiici, Hlavacek, Voohoist, May- 
ei, Laskiewicz and Teiiacol 

Toms and enteitainment foi guests and then ladies have 
been aiianged Pi’esident Dr Mauiice Aubiy, Secietaiy 
General Henry Guillon Foi furthei details write Dr Gui - 
Ion, 6 Avenue McMahon, Pans, France 



AURAL CHOLESTEATOMA EXPERIMENTAL 
OBSERVATIONS 

CfiSAK Fernandez, M D , 
and 

John R Lint)say, M D , 

Chicago, Ill 


Seveial theoiies have been pioposed to explain the appeai- 
ance in the middle ear of stiatified squamous epithelium and 
subsequent formation of cholesteatoma Clinical and histo- 
pathological evidences indicate, howevei, that in most cases, 
the squamous epithelium oiiginates in the epidermis of t 5 Tn- 
pamc membiane and/or skin of external canal The exten- 
sne liteiatuie on this topic can be found in the publications 
of Nager,^ McKenzie,- Lindsay,® Teed,* Daj*,® Ojala and Saxen,'’ 
Ruedr's and Fiiedman*® 


Although the immigiation theoiy has been accepted by 
most mvestigatois, not all opinions agiee legarding the mech¬ 
anism undei lying the ingiowth of epidermis It is accepted 
that the epidennis may immigiate thiough a perfoiation in 
Shiapnell’s membrane or a maiginal perforation in pais 
tensa, hoirever, since Nagei* stated that "no cholesteatoma 
can aiise ivith a central perfoiation,” the possibility that the 
epidermis of the pais tensa can giow inwaids thiough a 
cential peiforation has been fiequently oveilooked 

The contioveisy has been mainly about the conditions pre- 
isposmg to and causing attic cholesteatoma and also whether 
a Peifoiation is necessaiY foi ingiov-th of epidermis The 
auial cholesteatoma following neciotizing otitis media had 
sen disregaided since the widespread use of chemotheiapy 
sn antibiotics has reduced its incidence considei’ably 


,-'^””*‘^1 Meeting- of the American Lar\n- 
March 15 and Otological SocieU, Inc. Miami Beach Fla 

eearch^rthp ^ from the Central Bureau of Re- 

fFr ” American Otological Societj Inc. 

rdItS Section of Otolarx ngolog% of the Unuersit-v of Chicago 
accepted ® or publ^aUon^AprlT’/Vglo®*’'^^ Lar^ngoscope Office and 
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Clinical observations indicate that attic cholesteatoma mav 
develop in two ways” ” in one, theie may be no histoiy of 
lecunent otitis media, and Shiapnell’s membiane piesents a 
small peifoiation but little oi no letiaction Histologic find¬ 
ings in expel imental animals” suggest that this cholesteatoma 
may oiiginate fiom epideimis which immigiated thiough the 
peifoiation The othei type obseived clinically is pieceded 
by repeated episodes of acute middle eai inflammation leading 
to foimation of a leti acted pocket The development of tins 
pocket seems to be due to cicatiicial letiaction of inflamnia- 
toij'- tissue contained in the epitympanum If a subsequent 
acute middle eai inflammation pioduces swelling, exudation, 
and exfoliation of epideimis with letention of debus in the 
pocket, then cholesteatoma may develop eithei with oi without 
a peifoiation of the letiacted Shiapnell’s membiane Fiii- 
ther development of the cholesteatoma may sometimes be 
aveited by piompt lemoval of the debus As foimeilv’* 
pointed out, the pievious explanation applies as well to those 
cases of cholesteatoma which develop by way of the posteio- 
supeiioi quad!ant of the pais tensa In these cases the iii- 
flammatoiy piocess destioj'^s the membiana piopiia (oi dense 
fibious tissue layei) That pait of the membiane is then 
devoid of its suppoiting middle layei As adhesions foim 
and latei contiact the unsuppoited pait of the membiane is 
letiacted beneath the annulus, thus the conditions foi de¬ 
velopment of cholesteatoma dm mg a subsequent acute episode 
aie established as m the case of leti acted Shiapnelfs meni- 
biane 

The clinical assumption that the epideimis may ingiow m 
the absence of a peifoiation is suppoited by histologic studies 
in both man and expeiimental animals''"’®'’ Accoidmg to 
Ojala and Saxen,'’ Shiapnell’s membiane is piovided with a 
loose, connective tissue beneath the epideimis as a continua¬ 
tion fiom the skin of the external canal This layei, known 
as the coiium, pi events invasion of basal cells into Piussaks 
space and the attic, howevei, inflammatoiy piocesses may 
pioduce clefts oi openings in it thiough which the stimulated 
basal cells may glow as fingei-Iike pi ejections Depending 
upon the inflammatoiy conditions in Piussak’s space and 
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attic, the invading basal cells extend ovei the surface of the 
damaged lining or underneath the mucosa or thiough gianu- 
lation tissue Comification of the centei of the fingei-like 
piojections of basal cells eventually may take place, theieby 
developing a cholesteatoma without perforation of Shiapnell’s 
membiane Ruedi'"* emphasized the potentialities of basal 
cells to piohferate and that undei suitable conditions these 
cells may foim epithelial cones which can invade the epitjmi- 
panal space m the absence of peiforation 

The study to be leported heie will describe alteiations in 
the middle eai of expeiimental animals winch may ha^e a 
healing on the pathogenesis of auial cholesteatoma The m- 
'estigation illustiates the histologic pictuie of the epideimis 
invading the middle eai thiough a maiginal perforation, 
thiough a cential peiforation and fiom an appaiently intact 
eaidium In addition, the quesbons of how the migiatory 
epideimis pi ogresses and the clinical implications of the 
findings aie discussed The obseivations to be reported heie 
have no beaiing on the pathogenesis of tiue cholesteatoma 
iihich sometimes iniohes the petrous pj-iamid, nor do they 
contribute eindence on the question of metaplasia of middle 
ear cuboidal epithelium to stratified squamous epithelium 

METHOD 

The investigation was carried out in 30 guinea pigs The 
c^eiimental pioceduie has been described m detail else- 
^ ” Essentially, the method consisted of injecting 0 10- 

- cc of a 1 0 per cent aqueous solution of quinme hjdio- 
c oiide or 0 8 per cent alcohol solution of quinine sulfate, 
s 0'^ j into the antrum None of the quinea pigs showed 
signs of otitis media when the drug was administeied 

'^entj-foui animals weie killed and fixed by mtiavital 
Cl usion with Heidenhain-Susa solution at convenient inter- 
3 s ranging from one to 76 days after the injection The 
cmpoial bones were remo%ed m one block and processed ac- 
coi ing to standard histologic technique for hematox^’lln- 
^sin stain The serial sections were studied under regular 
“got micioscopy 
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Six guinea pigs weie injected with quinine as desciibed 
above for obseivation of immediate changes in the tympanic 
membiane Foi this purpose, the external canal was cut 
tiansveisely neai the eardium and obseived diiectly undei a 
high powei dissecting micioscope (40X) 

RESULTS 


A Acute Stage 


Diiect obseivation of the eaidrum levealed that it became 
vasoconstncted soon aftei the quinine solution touched the 
inner suiface In one houi oi less, bullae appealed in the 
pais fJaccida and/or pais tensa The bullae enlaiged slowly 
covering as much as half of the eai di urn The content was 
evacuated in a few houis into the external canal The histo¬ 
logic examination showed that the bulla was foimed between 
epideimis and membrana propiia and that m the lattei micio 
scopic peifoiations could sometimes be obseived 


On the thud day, the epidermis of the eaidium showe 
sinking hypeiplasia and exfoliation Peifoiation oi neciosi 
of the tympanic membiane sometimes occuiied The 
of the tympanic cavity piesented thiombosis, hemoii ^nge 
and edema in the substiatum and the epithelium was necio i 
in some aieas 


Commentai y The foimation of bullae, vasculai c 
and hypeiplasia ot the epideimis of the eaidium lepiesen e 
a 1 eaction to the ii i itating agent Othei substances app m 
ovei the innei®’® oi outei^^^’’ surface of the eaidium m 
produced a similai hypei plastic i eaction 

The impoitance of these findings is that by means of ar 
nutating agent the epideimis of the tympanic membiane an 
piobably also the adjacent skin of the canal iveie strong 
stimulated, theieby setting up a favorable condition for ^ 
elation 


B Chiomc Stage 

It IS probable that the quinine was absorbed oi eliminated 
in a few days, but the resulting inflammatory leactions or 
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quinine h\drophln^iri^ Animal sacrificed seven daAs after injecting 

tltnpanic caviti epidermis of the eardrum 1 

canal filled mth *’1 detachment of epidermis 3 external 

<H-E X44) debris Arrorv points to hA-perplastic epidermis 

tbe upper left ■* t\-mpanic cavitA 5 external canal \t 

This is an artifact detached from membrana propria 

upper Photomicro^raph^tH'^E'«’»th that of epidermis shovin in 
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Fig* 2 Guinea pig- D-50 This photomicrograph illustr'ites gx- 

of the epideimis of eardrum and cholesteatoma-like ,‘ii^hiorido 

tei nal auditors canal The animal was injected with quinine -f tvm- 

and sacrificed se^ en davs later 1 tjmpanic cavity 2 the 

panic membrane 3 debris and desquamated cell la>ers accumuiaieu 
external auditors canal (H-E X55) 


sequelae could be tiaced in all animals In many cases tie 
histologic featuies appeared as a mixtuie of inflammatoiy 
leaction to the iiiitant and infection, howevei, the lattei 
was not detei mined bactei lologically 

The histologic examination of these specimens showed a 
vaiiety of lesions, demonstiating that the epideimis of bo i 
the skin of the canal and the tympanic membiane may ini- 
migiate into the middle eai 
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I Inflammatonj Lesions 

In about se\en days, the hypeiplasia of the epideimis 
leached a maximum thickness of 10 to 15 times that of contiol 
eais (see Fig 1) 

The membiana piopiia did not show signs of piohfeiation 
of fibeis while the epithelium of the mucosa sometimes showed 
hypeiplasia In some instances coinification and exfoliation 
of the epideimis of the eaidium pioduced a cholesteatoma- 
hke foimation in the external canal (see Fig 2) 

Seieial eais showed neciosis of the eaidium oi peifoiations 
associated with otitis media Puiulent collections weie found 
bet^^een the membiana piopiia and epideimis in many cases 
These collections weie identified as having occuiied in bullae 
as aheady desciibed 

Fibious tissue and new bone, intei mingled with bone le- 
soiption, piolifeiated extensively in the tvmpanic cavity (see 
Figs 5 and 9) This piohfeiative leaction sometimes invaded 
tie cochlea thiough both the lound window and the otic 
capsule Labyi inthitis ossificans, ossification of the ossiculai 
c am and e\en sequestiation of the coclilea weie found 

Commentai-y These obseivations indicate that iiiitative 
agents pioduce hj-peiplasia of the epideimis of the eaidium 
iich may give use to a cholesteatoma-like foimation m 
le external canal This finding and pievious investiga- 
lons,' » to support the opinion that nutation pei se 

c le epideimis of external canal and/oi tjunpamc membiane 
Jwai play an impoitant lole in the pathogenesis of auial 

Cholesteatoma 

The o\eipioduction of fibious and bone tissues lepiesents 
a leaction to the poison Fibiosis and ossification have been 
epoi ed in muscles aftei injection of quinine Secondaiw 
iMection piobably played an impoitant lole The extensive 
Fiiedmann’ demonstiated that chionic otitis media 
e guinea pig may lead to osteoplastic obliteiation of the 
cai ca\ities 
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Fig: 2 Guinea pig- D-50 This photomicrograph 
of the epidermis of eardrum and cholesteatoma-like ‘ ,'„„hioride 

ternal auditor> canal The animal was injected uith quiume n ‘ 

and sacrificed seven davs later 1, tjmpanie cavity 2 epiuer in the 
panic membrane 3 debris and desquamated cell lajers accumui 
e-vternal auditory canal (H-E X55) 


sequelae could be tiaced in all animals In many cases le 
histologic featuies appealed as a mixtuie of inflamma oiy 
reaction to the iiiitant and infection, howevei, the la ^i 
was not detei mined bacteiiologically 

The histologic examination of these specimens showed a 
variety of lesions, demonstiating that the epideimis of o 
the skin of the canal and the tympanic membiane may n^a 
migiate into the middle eai 
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ll Immigiation of Epidermis Thiongh a Maiginal Perfoia- 
hon 


The following cases substantiated the theoiy that the epi¬ 
dermis of both skin and tympanic membrane may immigrate 
thiough a maiginal peifoiation 


t pig injected vrith quinine sulfate and sacrificed seven 

oa s later The histologic examination of the temporal bone revealed 
necrosis of the tvmpamc membrane and inflammation in the middle ear 
ine epidermis of the skin had migrated into the tvmpamc cavitv (see 
iL it progressed over the hvperplastic mucosa which had lost 

epithelium Arrow D points to nnat remains of membrana propria 
4 ® regions shown at higher magnification in Fig 

r cells appeared slightly elongated and became progressively 

fusiform (B and C) as the leading border of the migraton 
^neet was approached The nuclei showed similar elongation and ap¬ 
parently did not present muoUc figures 


Commenttti y This tempoial bone demonstiates the mitial 
stage of the immigiation thiough a maiginal peifoiation The 
migratorj- sheet apparently piesents the histologic chaiacter- 
istics of a lepairmg epithelium, i e, reproduces the skin with¬ 
out the corium The photomiciographs of Fig 4, raised the 
question whether piogiession of the epithelium is by migration 
and/oi cell division or other mechanism In this particular 
case, progiession seems to be accomplished by migration of 
cells The absence of mitotic figuies suggests that cell divi- 
^on plays no part, at least during this stage of piogiession. 

sumlai mechanism has been described as occunmg duiing 
repair of small wounds of the cornea aud skin.’^® The possi- 
that other piocesses max- also contiibute to locomotion 
0 le migratory sheet cannot be luled out The nature of the 
s that excites cell migiation of epideimis into a legion 

eie it noimally does not exist lemains unknown 


ficed^ 7 R~H=^^'^t injected uiih quinine sulfate and sacri- 

tion of ^'ii^iiisiration of the drug The histologic examina- 

nnd cochlea obliteration of the tympanic cavitv 

and o^sfeutr es,®, fibrous tissue (see Fig 5) The eardrum 

epidermis of the skin had 
There had heeif e^'^®,®? surface of the remaining tvmpamc cavn\ 
a Etudv of the healing m some areas as shown in Fig 5 but 

capsiUe revealed other areas where the underlving 

file penosfeiim ol’'changes In some areas as shown in Fig 6, 
°f the the otic capsule had been absorbed and the substratum 

spaces floft ” opidermis extended into the bone along hlood vessel 
Point to lYiTn.- 1 °^. osteolv sis The arrou s on this photomicrograph 

small arei ^^°'^^°'®steatoma formations in the epidermis In another 
^ v-ee Fig t-A) a focus of bone absorption 'was found in tbe 



Animal sacrificed seven days ® of"epi- 


Fig 3 Guinea pi& D-31 Animal sacrificed seven of epi- 

tration of quinine sulfate Initial stage of the almost 

dermis through a marginal perforation Middle ear epitn ^ malleus, 
completely absent 1 external auditory canal filled "‘th f, point to 

3 otic capsule 4 skin of external canal Arro^v s A B a in 

regions of the migratory sheet which are shown 'l^nopria Notice 

Pig 4 Arrow D points to remaining fibers of ^XSl) 

continuity of epidermis of skin and migratorj sheet (H-b 
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U Immigiation of Epidei mis Thi ongli a Maiginal Perfoia- 
tion 


The following cases substantiated the theoiy that the epi- 
deimis of both skin and tjunpanic membiane may imraigiate 
thiough a marginal peifoiation 


Case 1 Guinea pig injected Trith quinine sulfate and sacrificed seien 
uavs later The histologic examination of the temporal bone revealed 
necrosis of the t^•mpanlc membrane and inflammation in the middle ear 
he epidermis of the skin had migrated into the tvmpanic can tv (see 
ig o) where it progressed o%er the hvperplastic mucosa which had lost 
us epithelium Arrow D pomts to what remains of membrana propria 
ana arrows A B and C to regions sbowm at higher magnification in Fig 
In A, all cells appeared slightlv elongated and became progressivelv 
onger and fusiform (B and C) as the leading border of the migrator\ 
sneet was approached The nuclei showed similar elongation and ap 
parentlv did not present mitotic figures 


Comments y This temporal bone demonstiates the initial 
stage of the immigration tin ough a mai ginal pei foi ation The 
Dugratoiy sheet appaiently piesents the histologic chaiactei- 
istics of a lepaiiing epithelium, i e, lepioduces the skin with¬ 
out the corium The photomiciogiaphs of Fig 4, laised the 
question whethei piogression of the epithelium is by migration 
and/oi cell division oi othei mechanism In this particular 
case, progiession seems to be accomplished by migi ation of 
cells The absence of mitotic figures suggests that cell divi¬ 
sion plays no part, at least duiing this stage of progression 
similai mechanism has been described as occuning during 
repair of small wounds of the coi nea and skin The possi- 
1 that other processes may also contribute to locomotion 
0 t e migratory sheet cannot be luled out The nature of the 
s mulus that excites cell migiation of epidermis into a legion 
^ eie it normally does not exist, remains unknown 


ficed injected with quinine sulfate and sacri- 

tion of tho administration of the drug The histologic examina- 

and cochlo!) partial obliteration of the tvmpanic cavitv 

and ossicufar and fibrous tissue (see Fig 5) The eardrum 

immiCTated Ld - "^ere destro^ed and the epidermis of the skin had 
There had heoo ® ® surface of the remaining tnnpanic cai itv 

a studv of healing in some areas as shown in Fig 5 but 

capsule showed other areas where the underlung 

the penostpiim rff changes In some areas as sho^\’n in Fig 6, 

cf the rpnniT- the otic capsule had been absorbed and the substratum 
space! !!d extended into the bone along blood vessel 

point to arrows on this photomicrograph 

small nro-> orocholesteatoma formations in the epidermis In another 
tsee Fig i A) a focus of bone absorption was found in the 




stage 
A B 


Fig 4 Histologic features of migratoiy sheet in the ^ B 

These photomicrographs correspond to regions pointed f', pinngated 
and C respectuely of Fig J A—Cells and nuclei are slignu figures 
fH-E X71o) B—Cells and nuclei are more elongated and mu 
Lemed to be absent (H-B X650) C—Cells and nuclei are fuslior 
mitotic figures are seen (H-B XS40) 


Xo 
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Pig 


Guinea pig- D-4o 

- the cochlea. Eardrum malleus and incus 

The middle ear epidermization ot t^mpan^c ca\m uas complete 

epidermis infection and debii " 


panic catifi ana Partial osteoplastic obliteration of the t\m- 

■"■ere de-.tr<naa“ '21®*’ turn of the cochlea. Eardrum malleus and incus 
mu-af,froieci The epidermization 


ns from immigrating 


than in other rfl ^ smooth epidermis The basal cells tvere more actit e 
osteoclasts focus of absorption presented numerous 

of Pig s illustratort°*'°ti'^^^^'^ photomicrograph 

a small gao anothei interesting area of this specimen It shows 

epideimis inin!r,nai capsule due to a sequestium (arrow A) The 
where debris a^enmnint"^° 'estihuli forming a small pocket 

tbe sequeLrnnf ** cholesteatoma like formation including 

scala testibuh (mrmt epithelium extended somewhat into the 

'vhicli had obliterated file wchfearTpacS t*®®**® 


^Coiiimenfanj This case lepiesents that final stage of the 
tola 01 } epideimis It co\eied completely the lemaimng 
ipanic caMtv and appealed diy and smooth except foi the 
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small region shown in Fig 8 From the histologic point of 
view this lepaiiing epideimis may be consideied as the inatiix 
of cholesteatoma 

The impoitance of Figs 5, 6 and 7 is that they may have 
some beaiing on the following question pointed out by Lind¬ 
say,“ “In the absence of infection, moistuie and letention of 



Flpr C Guinea plpr D-l i Ilcsoiption of otic capBUlo under nn nPP'irfjmy 

Binooth lopalrlnfr epithelium 'IJie HubHtrntuin lnvnded^|io^(^^l^^^^liQl,„ 


blood vcHHel channelH and foci of OHtooIyHlH 


teatomuB In the inlKratory epIdermlH 1 tympanh 
I otic capsule, •!, scala vestlbull (II-E, XITO) 


cavity, 2, 


epidermis, 


debus and ciust ts there any evidence that the epithelial 
deiived from the cholesteatomatous matiix causes , 

of undeilying bone’” This authoi,’- Baion,’” Wolff 
otheis believed that, undei these conditions, theie was no e 
dence of biological activity of the lepaiiing epithelium 
the othei hand Walsh, et al ,=■ after histopathologic studies 
ossicles lemoved from cases of cholesteatoma and also 
basis of expel imental obsei vations, believed that the m 
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neath smooth’?epaiT^?'ptfi(le™‘;=® resorption in the otic capsule under- 
3 scala med^a 4 ^ ? i, •"^P^’rine epidermis 2 otic cap- 

enclosed region is show. obliterated -n ith fibrous tissue The 

ffraph Arrow points to magnification in the lower photomicro- 

epecimen (H-E ''cnni ‘o„®-^5*onoscopic purulent collection enclosed in the 
Ohs osteoclasts formms- resorption of otic capsule Numer- 

Sia-ts lorming niches in the bone are seen (H-E X330) 
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small region shown in Fig 8 From the histologic point of 
view this repaiiing epidermis may be consideied as the matii\ 
of cholesteatoma 

The impoitance of Figs 5, 6 and 7 is that they may have 
some beaiing on the following question pointed out by Lind¬ 
say,^- “In the absence of infection, moistuie and letention of 



Fig- 6 Guinea pig D-43 Resorption of otic capsule under an 
smooth repairing epithelium The substratum invaded the ^rholes- 

blood vessel channels and foci of osteol>sis Ariows point 
teatomas in the mig^ratory epidermis 1 tympanic cavity i 
3 otic capsule 4 scala vestibuli (H-E, X130) 


debus and ciust xs theie any evidence that the epithelial lining 
deiived from the cholesteatomatous matiix causes absoiption 
of undeilying bone’” This authoi,'^ Baion,^“ Wolff'" 
otheis believed that, undei these conditions, theie was no evi 
dence of biological activity of the lepaiimg epithelium ^ 
the othei hand Walsh, et al aftei histopathologic 
ossicles removed from cases of cholesteatoma and also on ^ 
basis of expel imental observations, believed that the ma n 
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instance had piobably occuiied duimg an eailiei moie active 
stage of the inflammatoiy leaction The moie logical inter- 
pietation is that absoiption had leached its endpoint and that 
the repaiative piocess was now dominant 

The photomiciogiaph of Fig 8 emphasized the pievious 
point and also that a cholesteatoma-like foimation may take 
place in a micioscopic pocket Such a small lesion can haidly 
be lecognized by means othei than micioscopic magnification 

Case 3 This guinea pig uas injected with quinine sulfate and sacrificed 
21 davs after administration of the drug The histologic preparations 
of tte temporal bone showed partial obliteration of the middle ear and 
cochlea hi new bone and inflammaton tissue The tvmpanic caviti was 
reduced to a small pocket devoid of mucous membrane which communi¬ 
cated with the external ear through a narrou channel opening through a 
large central perforation The hvperplastic epidermis of the eardrum 
immigrated through the perforation and coiered the channel almost 
completely (see Fig 9) The continuity of epidermis with the migratory 
sheet IS shoun in the lower photomicrograph 

Commentaiy Tlus case illustiates that imdei favoiable 
conditions, the epideimis of the pais tensa has the potentialitv 
to glow inwaids similar to that of the skin These conditions 
seemed to be 1 piesence of a peifoiation, 2 maintenance 
of a hypeiplastic epideimis by inflammation and 3 neciosis of 
mucosa m the tympanic cavity 

III hninigiation Without Peifoiation of Eaidrum 

It must be cleaily undeistood that by “peifoiation” is meant 
a discontinuity or opening Avhicli includes all layeis of the 
pais flaccida and/oi the pais tensa 

Clinical and histopathological evidence indicates that theie 
aie two mechanisms by which the epideimis may invade the 
ini die eai spaces without peifoiating the tjunpanic niem- 
lane namely, by inward displacement of Shiapnell’s mem- 
lane oi the pais tensa leading to a peisistent letiacted 
Poc'et, and by ingrowth of basal cells thiough clefts oi open- 
hgs in the coiium of Shiapnell’s membiane oi the membiana 
Piopiia of the pars tensa 

n w niechanism has been proposed seveial times m the 
past The piogressive development of a pocket leadmg to 
cnoiesteatoma foimation is a fact established by clinical ob- 
senations The pocket may not be perfmated, at least in the 
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Fig S Guinea pig D-43 Micioscopic cliolesteatoma-like fo 
the otic capsule 1 tMupanic ca\itj 2 repainner nartiall' 

tibuli filled ^Mth fibrous tissue 4 spiral lamina, 5 , scala t> mpai t 

obliterated %\ith fibrous tissue G new bone in scala t%nip i j^ng^er'ic 
points to sequesti um of the otic capsule and arrow B to i 
section of a cone of basal cells in scala vestibuli (H-E Xdj; 


has a biologic activity Walsh== suspected that even in case 
of a diy smooth cavity coveied with a cholesteatoma rna 
absoiption of bone may take place beneath the lining 
photomiciogiaphs of Figs 5, 6 and 7 might be inteipie e 
suppoiting the opinion of Walsh, et al and Walsh-, i 
evei, it must be pointed out that the absoiption of bone m 
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instance had piobably occuiied duiing an eailiei moie active 
stage of the inflammatoiy leaction The moie logical intei- 
pietation is that absoiption had leached its endpoint and that 
the lepaiative piocess was now dominant 

The photomiciogiaph of Fig 8 emphasized the pievious 
point and also that a cholesteatoma-like foimation may take 
place in a micioscopic pocket Such a small lesion can haidly 
be lecogmzed by means other than micioscopic magnification 

3 This guinea pig as injected with quinine sulfate and sacrificed 

® administration of the drug The histologic preparations 

of the temporal hone showed partial obliteration of the middle ear and 
cochlea hv new hone and inflammatory tissue The tnnpanic cavitv was 
reduced to a small pocket devoid of mucous membrane which communi 
cated with the external ear through a narrow channel opening through a 
large central perforation The hiTierplastic epidermis of the eardium 
immigrated through the perforation and co\ ered the channel almost 
complete!! (see Fig 9) The continuity of epidermis with the migratory 
sheet IS shoim m the lower photomicrograph 

Commentary This case illustiates that imdei favoiable 
conditions, the epideimis of the pais tensa has the potentiality’’ 
to glow inwaids similai to that of the skin These conditions 
seemed to be l piesence of a peifoiation, 2 maintenance 
of a hj-pei plastic epideimis bj’ inflammation and S neciosis of 
mucosa in the tjTnpanic cavity 

Immxgiation Without Peifoiation of Eaidrum 

It must be cleaily undeistood that by “peifoiation” is meant 
discontinuity oi opening which includes all layeis of the 
pais flaccida and/oi the pais tensa 

Clinical and histopathological evidence indicates that theie 
aie two mechanisms by which the epideimis may invade the 
mi die ear spaces without perfoiating the tympanic mem- 
lane namely, by inwaid displacement of Shiapnell’s mem- 
rane oi the pais tensa leading to a peisistent letiacted 
oc 'et, and by ingiov'th of basal cells tlirough clefts oi open- 
mgs in the coiium of Shiapnell’s membiane oi the membiana 
Piopiia of the pars tensa 

mechanism has been proposed seveial times in the 
ch 1 r Piogiessive development of a pocket leading to 
^ oiesteatoma foimation is a fact established by clinical ob- 
1 a ions The pocket may not be perforated, at least in the 
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Fig 9 Guinea pig D-4 6 Immigration of epidermis of uprated 
a peiforation Middle ear and scala tjmpani of first j skin ot 


fibrous tissue and new bone Middle ear epithelium f . remaining 

evteinal c inal 2 external canal 3 perforation of ax a ciiinncl 

tjmpanic cavitv -nhich communicates with the external e i ^^„,igratlnS 
lined with epidermis of eardrum Arrows point to head lower 

sheet The enclosed region is shoatn at high rvith niigra- 

photomicrograph This demonstrates continuity of epidermis ''un 
tor% sheet (X-120) 
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and sacrifiiS.^’Pi^ D-3o Animal injected with quinine h^ drochloride 
or basal cells ® The fig^ure illustrates the potentialities 

opidermis 1 = proliferate The hvperplasia of 

dermis m bareu sVITki this mag^nification (H-E XlSo) a normal epi- 
■nhich extend .. basal cells proliferated forming long cones 

malleus " hi nolSi perplastic substratum 1 t^ mpanic cat itt 2 

ntperplastic epidermis of pars tensa 


K thei ef 01 e, the mechanism of this cholesteatoma 

01 ^Dical displacement of either Shiapnell’s membiane 

ne posteiosupeiioi quadiaiit of the pais tensa The dis- 
tissf^'r^^ biought about by cicatncial conti action of fibious 
BPi/a ^epitj-mpanic space duiing the quiescent 
0 0 low mg an acute inflammation The con\ ersion of 

6 Sianulation tissue to fibious tissue and this to scai tissue 
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With each acute episode, is the most chaiacteiistic featuie of 
chronic inflammation^^ wherever this may occui Develop¬ 
ment of a pocket should be diffeientiated fiom ingiowth of 
epidermis, however, when peifoiation occuis duiing oi after 
its foimation then a true immigiation of epideimis may take 
place 

The second mechanism, the ingrowth of epideimis without 
peifoiation is attributed to piolifeiation of basal cells The 
potentialities of basal cells to pioliferate aie demonstiated m 
Fig 10 The photomiciograph coi responds to a section pass¬ 
ing through the malleus The hypeiplasia of epideimis and 
foimation of cones extending in the substiatum is stiikmg 


A defect in the coiium or in the membiana piopiia eithei 
duiing 01 without development of a pocket may permit the 
ingiowth of cones of basal cells in the manner postulated y 
Ojala and Saxen ° Figs 11 and 12 illustrate the point tha 
the basal cells may immigiate even thiough a micioscopic 
opening of the membrana propiia The specimen was ta en 
fiom a guinea pig injected with quinine sulfate and sacufice 
seven days aftei admmistiation of the diug The lining o 
the middle eai was hypei plastic, and a small amount o pi^ 
cipitate with maciophages was found in the hypotympanum 
The external canal was paitially filled with debus The epi^ 
del mis of eaidium was hypei plastic and detached fiom mem 
biana piopiia except at the umbo The seiial sections le^ 
vealed two micioscopic openings of the membiana 
neai its attachment to the malleus (numbeis 6 and 7 o i 
12) The basal cells of the epideimis immigrated 
both peifoiations into the middle eai The migiatoiy ce 
presented a fusifoim shape, and then nuclei weie elonga e 

Commentary This case supports the opinion of Ojala and 
Saxen® and Ruedi'-®’® that under an inflammatoiy stimu 
the basal cells may piolifeiate and immigiate without 
foiation of epidermis The micioscopic opening m mem 
propiia may be consideied as coriesponding to the ^ ® , 

opening in the corium of Shiapnell's membiane, pos u 
by Ojala and Saxen® It is appaient that these 
not visible m the living animal because of their 
size and because they aie coveied by a hypei plastic ep 




* Guinea pi^ D-79 Animal sacrificed se\en da^s after adminis- 

invmitS* quinine sulfate The specimen illustrates the initial stagre of 

basal cells througrh a microscopic defect in the membrana 
(arrcv^ Pars tensa 1 t-vmpanic ca\xt\ with a bvperplastic mucosa 

dPhric 4 • bulla in pars tensa 3 external canal containing: pus and 

\ cochlea Arrou B points to the reg:ion of immigration This 
‘irea IS shown at higher magnification in Fis 12 
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Pig 12 Guinea pig D-79 This photomicrogiaph '^’hstrates 
basal cells of epidermis of pars tensa can migrate through an Vjj,panlc 
the inebrana propria The epidermis ms not 3 epi¬ 

cal iti 2 bulla formed between membraiia propiia and cP'Tii' g and ^ 
dermis of pars tensa 4 evternal canal 5 membiana propria ^^ 11 ^ 
microscopic openings in membiaiia piopria through cells. ‘I'® 

epideimis ingioii Notice the change in shape of migratorj o 
cells and nuclei become elongated (H-E X385) 
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This tempoial bone together mth pievious obseivations®' ® 
demonstiates that the basal cells of the epideimis of a non- 
peifoiated eaidium have the potentialities to ingiow, pro^nd- 
ing the membiana piopiia of pais tensa and/oi corium of 
pais flaccida aie damaged It is possible that a so-called con¬ 
genital 01 piimaiy cholesteatoma in the attic oi middle eai 
may deielop by this mechanism The potentialities of basal 
cells to piolifeiate aie demonstiated in Fig 10, but the ques¬ 
tion lemains whether these cones can penetiate an intact 
membiana piopiia oi corium of Shiapnell’s membiane 

Euedi''® obseiied in the guinea pig that an nutating sub¬ 
stance applied over the inner suiface of the tjunpanic mem¬ 
biane pioduced a stiong stimulation of basal cells wlncn 
migiated into the middle eai without peifoiation of eaidium 
In tile tjmipanic cavity a cholesteatoma developed RuedY® 
did not specifj' whethei a defect in the membiana propria 
due to the inflammation had pi eceded the ingi ov’th of liypei - 
plastic basal cells If this was tiue, then the mechanism of 
imniigiation was similai to that postulated by Ojala and 
Saxen® If theie was no defect in the membiana piopiia, 
then the postulate of Ruedi implies that the basal cells can 
penetiate an tntact membiana piopiia Similaily, the basal 
cells of pais flaccida might penetiate an intact coiium In 
oui senes of animals no cleai evidence of ingiowth of basal 
cells thiough intact membiana piopiia oi coiium could be 

demonstiated 


The statements of Ojala and Saxen® and the expeiiments by 


Ruedi 


aie irapoitant foi undeistanding the pathogenesis of 


sRic cholesteatoma, because they offei an explanation foi 
ose cases which do not show an appaient peifoiation of the 
QTnpanic membiane 


SUMMARY 

Histologic obseivations in tempoial bones of a senes of ex- 
eiimental animals exposed to the iiiitative effect of a suit- 
f piepaiation placed in the middle eai and sacii- 

at vanous intei\als demonstiated ceitain behavioi of 
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the epideimis of the external canal and eaidium which is 
peitment to the development of cholesteatoma 

1 The epideimis of the boideimg skin can migiate tlnough 
a maiginal peifoiation when the middle eai epithelium is 
absent 

2 The epideimis of the eaidium can migiate tluough a 
cential peifoiation to covei the middle eai mucosa when it is 
devoid of epithelium 

3 A hypeiplastic basal cell layei of the epideimis can mi¬ 
giate mwaid without an appaient peifoiation of the eaidium 
piovidmg that the membiana piopia of the pais tensa oi the 
coiium of the pais flaccida has been eioded by the mflamatoiy 
piocess 
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HUMBOLDT UNIVERSITY OF BERLIN (CHARITE) 

The celebiation of the 250th Anniveisaiv of the Chante 
e held in Beilin from November 6-19, 1960, in connec- 
OB Tvith the 150th AnniTeisarx' of the Humboldt University 

Applications for participation are to be directed to the 
ommittee for the Piepaiation of the 250th Anniversarx’ of 
0 Chante, Beihn N 4, Schumannstrabe 20-21, c/o Dozent 
med habil Dagobert Muller, secretary of the committee. 



PROBLEMS AND COMPLICATIONS IN HEAD AND 
NECK SURGERY =• 


George A Sisson, M D , 

Syiacuse, N Y 

The suigeon peifoimmg ladical opeiations foi the contiol 
and cuie of cancel of the head and neck must accept the dis- 
coui aging fact that only 35 pei cent of his patients can be 
cuied He can piolong life m 50 pei cent of his cases but 
do little foi 15 pel cent If a suigeon is unable to adjust to 
these glim facts he has no business in head and neck suigeiv 
Though his effoits may be sinceie his judgment is impaiied, 
and he will do moie haim than good dabbling with something 
that someone else bettei indocti mated might manage piopeilj 
Unfoitunately, this is the fust and gieatest pioblem in head 
and neck suigeiy Too many doctois with pessimistic atti¬ 
tudes aie managing cancel of the head and neck m a cinsoiv 
mannei What often staits as a biopsy too often ends up as 
an insufficient excision This is paiticulaily tiue m the 
management of mtianasal and mtiaoial cancels We continue 
to see nodes in the neck indisciimmately biopsied oi excised 
when an aspiiation biopsy would be a supeiior technique and, 
aftei all, would offei the patient a bettei piospect should a 
ladical pioceduie be indicated in the final analysis If the 
shiouds of pessimism which embiace the piactice of head and 
neck suigery aie to be lemoved, we, as otolaiyngologists, 
should be the fust to lecognize this pioblem (see Figs 1-a 
thiough l-e) 

The Ameiican Boaid of Otolaiyngology has committeed oui 
specialty to the lesponsibility of managing cancel of the head 
and neck We must piove that we can accept this lespon- 
sibility and actually lead the way towaids impioved cancel 
contiol 

•Read at the meeting- of the Eastern Section American W'"’ 
RUinological and Otological Society Inc Philadelphia Pa Ian a i-" ^ 

Editors Note This manuscript recei\ed in The L ir> ngoscope Office an 
accepted for piihlication Jul\ 11 1960 
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F.g 

ousK 


carcinoma of scalp n 40-^ ear-old female 

excised thiee times 


pret 1 - 


nothei pioblem is late diagnosis Within a thiee-week 
peiio I saiv in consultation six cases, mostly young people, 
'I 1 maikedly advanced lesions eithei at the uppei limits of 
l^esec aiilitv oi inoperable In each case theie ivas a iveak 
torn definitive diagnosis One patient ignored svmp- 

nlof^’ ^^othei case t\vo doctors Mere incapable of a com¬ 
oth ^ of the eais, nose, thioat, nasophai ynx, etc , 

hearf teeth, stomach, bowel, blood stream, lungs, 

thin psyche veie thoioughly imestigated while the 

as ^ iieck were overlooked Two cases veie diagnosed 
tenH^^ '"■ith emphvsema To the chagrin of those m at- 
ance tracheostomies relieved both cardiacs In anothei 
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Fig- 1-b Lesion in old scar demonstrating extent of resection necess-i 
to eradicate the recuirence of circlnoma sho^^n in Fie 


case the hypophaiyngeal lesion was so massive that the op 
was viewed easily when using a tongue depiessoi We nius 
stress thorough examinations foi minoi and minimal com 
plaints, and patients should be le-examined at inteivals i 
fust examination is not completely satisfactoiy Emp asi^ 
upon eaily diagnosis should be continued foi lay gioups a 
well as for piofessional (see Figs 2 and 3) 

Ciitical pioblems arise when selecting the boidexhne cases 
to be offeied radical suigeiy Almost any tumoi of the e 
and neck regardless of its stage can be lesected by e 
peiienced surgeon, however, enthusiasm foi a pioc 
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should not supplant matuie 3 udgment, expeiience oi sensitive 
intuition Resectability does not necessaiily mean opeiability 

If the head and neck suigeon feels leasonably certain that 
suigeiy cannot impiove, nothing should be done A self- 
pits’ing leciimmatoiy patient does as much to haim the cancel 
contiol piogiam as the physician who misses an eailj^ diag- 



t patient shown in Figs 1-a and 1-b w ith specimen 

cancer into cranial i^all Cranial defect was replaced 
^ith a tantalum plate 


nosis To be consideied also aie the geneial physical and 
mental qualities of the patient which might defeat successful 
surgeiy Only once have I been advised by a competent in- 
einist that suigerj' was contiaindicated because of cardiac 
leseive, however, I often have withheld suigeiy because of 
e patient’s psychological backgiound I have seen suigei 3 ' 
precipitate frank psj’chosis on two occasions, both of these 
patients weie j’oung females without definite abeiiations in 
an past medical background Converselj*, I ha^e peifoimed 
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orignjal defect of peoiclc flnps necessars to cloje 

confer shops 'tail (see Fl(f 3-W heft 

ioer Siiops spilt fhicKness s'! ift «,eci to close donoi site 


la ica pioceduies without event on highly emotional neivous 
in ividuals, young and old In mnny lespects the added sti ess 
p aced on these lattei cases seemed to leciuit leseives m tlieii 
peisonahty which neithei they nor then families believed 
piesent 

When the wiong case is selected foi ladical suigery the 
patient often causes otheis (lelatives and fiiends) to feel 
that all such siugeiy is mutilating and thus negate its use 
wheie it could be beneficial It has been said that theie aie 



SISSON HEAD AND NECK SURGERY 


1147 



Fig- i-p 

"me months 


Fame patient shown m Fiss 
postoperatiaela 


1-a through l-d as she appeared 


no contiaindications to cancel suigeiy and this might also 
e said of palliative X-iav; howevei, unless the suigeon and 
la 10 ogist agiee that palliative X-iay theiapy has a defini¬ 
te puipose it may possibly end bv being palliatne onlv to 
lie conscience and convenience of the doctoi 

The art of treating caicmoma of the head and neck is in 
e plusician’s ability to choose the best method of theiapy 
'“^'^lation, both oi neithei This abilitv is 
dit ^ to acquire than the technical skill learned in the 

laboratoiy and the operating room In neck metas- 
11 in carcinomas closely adhering to or imading bone in 
a lation failuies and in salivary tumors, suigei'i' usuallv is 
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the undisputed choice of theiapy In eaily laiyngeal, naso 
phaiyngeal and tonsil lesions iiiadiation often supeice es 
suigeiy In most caicmomas of the head and neck combine 
modalities aie used foi best lesults If iiiadiation is selec e 
foi the fust modality the suigeon should follow the patien 
closely to check foi lecuiient disease Conveisely, if suigeiy 
IS the fust modality, with later use of ladiotheiapy likely, i^ 
ladiotheiapist should be invited to meet the patient as 
possible so that he too can follow the piogiess and offei i 
modality at the propitious time In contioveisial cases pie 
tieatment confeiences with both suigeon and ladiotheiapis 
m attendance aie advisable 
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/ 


FliT 3 
properU 


Far ad\anced 
managed 


inoperable multiple basal cell 


carcinoma 


im- 


COMPLICATIONS 

The onlv way to avoid opeiative and postopeiative compli- 
^ ions m head and neck suigeiy is to lefei these cases to 
^meone else The surgeon accepting total i esponsibiliti’ 
us e ready to suffei numeious disappointments and fius- 
la ions. Major complications may be classified into two 
^ egoiies immediate and late The foimei come fiom opeia- 
'e risks or from immediate functional changes due to loss 
anatomical stiuctures saciificed duiing suigeiy The 
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lattei usually aie functional disabilities and uiisatisfactoiv 
lehabilitation to the loss of anatomy 

In the fust gioup come those immediate and unexpected 
technical complications encounteied at the opeiating table 
Often, aftei seveial houis of dissection, a suigeon will find 
the lesion beyond the limits of planned siugeiy, this situation 
occuis most frequently in tongue and sinus lesions Admitted¬ 
ly, head and neck suigeons deal with naiiowei maigiiis of e\- 
cisional safety than abdominal and thoiacic siugeons For 
example, one cannot always make a pieopeiative decision as to 
whethei oi not a commando piocediue will suffice Findings, 
aftei enteiing the deepei spaces, often necessitate the inclusion 
of the laiynx and the base of the tongue Often, to gain aii- 
othei two 01 thiee millimeteis, it may be iiecessaiy to lemove 
the entile tongue 

Anothei technical stumbling block is sudden dea th on the 
operating table Duiing the past eight yeais, with a total 
operating experience of over 500 cases, this has happened 
twice In one case an air embolus was intioduced when blood 
under pi essui e was allowed to i un out The other case, known 
pieopeiatively to be a cardiac risk, suffered cardiac arrest 
from myocardial infarction We have resuscitated success¬ 
fully and without incident two cases of arrest 

Pneumothorax and pneumomediastinum occur in about 5 
per cent of the cases, should be suspected at once and tieated 
by underwater drainage for three to four days I have had 
two complications from "nicking” the thoracic duct and have 
removed "cottage cheese” from the flaps for several weeks 
This IS a most aggravating complication 

Sudden and extreme loss of blood can be a problem dm mg 
difficult dissections of carotid body tumors or tumois adhei- 
ing to the carotid bulb These rents are repaired with arterial 
silk sutures and are covered with tissues from adacent aieas 
In one case there was a severe drop in blood pressure when 
a tumor was dissected from the carotid artery This patien 
lived four days but never regained consciousness We no 
longer graft the carotid artery, we compress it sloivly over 



SISSON HK4D AND NECK SURGERY 


1151 


a se\eial-day peiiod "with the Silveistone clamp The piob- 
abihtv of death in using this technique is about 25 pel cent 
Recently Catlin, fiom Memoiial Hospital of New Yoik City, 
leported a suiyiyal aftei both caiotids weie saciificed 

I V hen lesect ing a maxilla both suctions can plug dm mg the 
cuiciaLmoments We oneiat e withjwo suctions and should 
lia\ e thi ee I haye saci if iced intentionally and unintentionally 
the seienth, ninth, tenth, twelfth and phienic neiwes The 
seyenth neiye is the most tioublesome, but 25 pei cent of these 
seem to legeneiate spontaneously Massiye hemoiihage can 
complicate a pioceduie Oui lule is to ligate doubly all major 
aiteiies and the internal jugulai Eyen so, on some occa¬ 
sions yhen dissecting deep in the neck I have been compelled 
to leniOTe the clavicle to stop subclavian bleeding, and when 
ies^ing'TiiaBSTye“disease at the base of the skull I have 
encounteied massive hemoiihage fiom the internal jugulai. 
In one case it was necessaiy to tiansfuse 12 pints of blood 
in about 20 minutes while bleeding was unconti oiled The 
patient is alive today and fiee of disease. It has been five 
leais since siugeiv 

^Ve now close the phaiyngostoma while awaiting the le- 
constiuction phase This pioceduie has spaied us many 
mniediate postopeiative complications since this is ceitain 
0 dueit the salnaiy stieam and pi event spit, blood and cor¬ 
ruption fiom accumulating undei our fiesh opeiative flaps 

Anothei immediate postopeiative complication is the de- 
'eopment of aspuation pneumonia because of injuiv to the 
supeiioi laijmgeal nei\e If the biachial plexus is injiued 
I be detected on the fust postopeiati\e day, the pa- 
len viii jje unable to move his aim or fingeis This be- 
omes a peimanent disability' if the neive is lesected When 
tlm-oid IS lemoved foi an mfiltiating subglottic 
th'°f watch foi the development of tetany dining 

can three davs postopei atiiely As a piecaution one 
tun Sulkowitch mine examinations two oi thiee 

es daily foi the fust two postopeiative days If there is 
us' deficiency in the paiathyioid homione the 

ua anti-tetanv measuies aie instituted at once The man- 
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not present TpwSTecausf^ot fc® 

aie able to be fed thioue-h a ^ 

Postopeiative day Intakf pTf^ fust 

eaiefully checked Th^ i ^ output, howevei, must sbll be 
clmical appealance of th/nlT’ Piessure and geneial 

Wood loss duiing thellw , to seveie 

tionable cases we use a penod Inques- 

safe check on the uiiup nnf ° oathetei foi a lehable and 
to wound diams has decreased continuous suction 

tiematoma'' Tiachpn<!fr.»v, Pioblems of postopeiative 

Peck dissections and hpm f ^’^utine in commandos, bilateial 
tiained house staff in nff ^^J^^^^'^tomies With a lehable well 
tions develop, one can Hp should lespiiatoiy obstiuc- 

tlie maxilla, ladical Jibeial in paitial lesections of 

ptoceduies Jssections and localized intiaoial 


^fiom then mooimgs ^ Weak away 

tomy to lemove thftube necessaiy to do a gastios- 

eutu e intestinal ti act ® Passed safely tinough the 

Pique foi pioneihr = devised a special tech- 

pjopaly seouung these feeding tubes 

When the patent vomt! >a always a complication 

tally if he is on tilp ^ amount of blood, and paiticu- 
geon, suspec^tinff natuial foi the sui- 

lc„pen1“g%he „r**r - 

PiPie ladical mtiaoial paiticularly tiue in the 

exposed to the phaivnx or ^ 

bowevei Due enriQiWp + Wuphaiynx A woid of caution, 

that leopenino- thp not ®^PuJd be given to the possibility 

It as not unlikely that ^Wve the pioblem 

tiact and could ha is faom the gastiointestmal 

than the head and stomach lathei 

stiess of auigeiy on two ocSioliT 

theiapeutic°agenta'Thio 7 T ”1!'^^ antibiotics and chemo- 

able to leeognme wounf mr, ““ 

postopeiat.™ mfeltio" 1, uSST 

ally occuis the second oi thud day 
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postop eiatively. oi late on the eightli or tenth day Meticulous 
techni^e in the dpei atihg Toom is extiemely impoilant, ti \'0 
surgical masks for each assistant aie mandatoiy and we keep 
comeisation to a minimum If lecognized eaily, infection is 
a minoi pioblem We puiposely witlihold antibiotics prophj’’- 
lactically as we find it moie effective to oidei them aftei the 



after total grlossectomv total lar'nsectom\ and radical neck 
ound opened on fitth dn\ to duert s'ili\ar\ stream 

JO awa-v from the trache*!. At time of photogrraph wound is 

cro-^ure^ Postoperati\ e and grranulation bed is almost reid\ for secondar\ 


°<l^ has had an oppoitunitv to build up antibodies duiing an 
JOiasue peiiod Often it is necessaiy to leopen the wound 
completely, di\eit the salivaiy stieam and widelv diain all 
pockets so uniecognized bun owing of infection will not con- 
inue and cause slow deteiioiation of the patient (see Fig 4) 

Occasionally massne sloughing of skin flaps is encoimteied 
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This complication usually is found in cases that have had 
previous ladiation oi suigeiy, and it is paiticulaily discoui ag¬ 
ing when the caiotid aiteiy is undei the aiea which has 
sloughed The suigeon can laise a skin giaft on a pedicle to 
solve this pioblem, however, thiombosis of the caiotid oi 
caiotid blowout with massive hemorihage can occui at any 
time and cause death We have expeiienced all these compli¬ 
cations Caiotid blowout, paiticulaily if associated with 
infection, lecuiient tumoi or postiadiation change, is a hope¬ 
less situation Lymphedema aiises when both internal jugulai 
veins have been ligated at the same time and usually occins 
the second oi thud postopeiative day, subsiding within six 
weeks in 85 pei cent of the cases When woiking aiound 
the 01 bit we sutuie the eyelids closed to pi event cornea 
abiasion which can be veiy seiious Tiacheitis sicca usual y 
occuis within the fust foui ox five postopeiative days This 
occuis duimg the wmtei months and is best tieated wi 
Alevaue oi Tuigomist although we also use panel eatic doi* 
nase, a highly active fibi olytic enzyme 

The pioblem of lecuiient disease is the most fiustiatmg 
of all complications If theie is any question of lecuiience 
do not tempoiize, the most favoiable time foi siiigeiv 
be lost by piociastination oi delibeiation Theie aie some 
people who need maximum leassuiiance that all is we , an 
it IS most difficult to tell these patients if lecuiience is sus 
pected that an aspuation biopsy, fiuthei tests, iiiadiation oi 
even additional suigeiy may be necessaiy 

Sahvaiy incontinence oi dioohng can be a late and distuih 
mg complication If all othei methods fail we advocate ig 
tion of the paiotid ducts, this seems to help the situation ^ 
intelligible speech, dysphagia and masticatoiy difficulties ai 
othei long-teim pioblems which aie kept at a 
propel intiaoial piostheses The best piotheses aie o 
made at the time of suigeiy by a qualified and compe e 
piosthodontist 

A distiessmg late complication is the pool adjustment of^a 
patient to change m his appealance oi disfiguiement, m ^ 
pionounced aftei majoi opeiations on the lowei pait 
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face Fiequently, a patient’s familj’- and fi lends accustom 
themselves to such changes, but the patient cannot Con- 
\eisely, we also find that society does not always accept these 
people If this situation occuis it is tiagic When a patient 
adjusts to necessaiy disabilities it is unbelievable that the 
lest of us cannot Foi these and othei obviously ielated 
reasons we have recently organized a Cancer Rehabilitation 
Association in our area We hope that this association may 
solve some of these problems 


SUMMARY 

Cancers of the head and neck must be diagnosed earlier 
and must be treated aggressively Cancer control will advance 
ylien there are more trained otolaijmgologists managing head 
and neck cancer Extensive experience and insight are es¬ 
sential when selecting borderline cases suitable for radical 
suigeiy Team effort among the referring doctor, the head 
and neck surgeon and the radiotherapist wnll improve control 
and reduce the problems and complications m head and neck 
surgery The services of a competent prosthodontist must be 
available m communities where radical head and neck surgery 
IS under-taken 

1200 E Genesee St 


THE DE ROALDES AWARD 

recent annual meeting of the American Laij-ngologi- 
DeRoaldes Award and gold medal veie 
educnl ^ Dean M Lierle as a great phvsician, surgeon, 

to nf ^^^iinaiiitaiian and m ie‘'o^ition of his seivices 

sociatio^"'^^°^°^ American Laijmgological As- 
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This complication usually is found in cases that have had 
pievious ladiation or surg-eiy, and it is paiticulaily discouiag- 
ing when the caiotid aiteiy is undei the aiea which has 
sloughed The suigeon can laise a skm giaft on a pedicle to 
solve this pioblem, however, thiombosis of the caiotid oi 
caiotid blowout with massive hemoiihage can occur at any 
time and cause death We have expeiienced all these compli¬ 
cations Caiotid blowout, particularly if associated with 
infection, lecurient tumoi or postiadiation change, is a hope¬ 
less situation Lymphedema aiises when both internal jugulai 
veins have been ligated at the same time and usually occuis 
the second or third postopeiative day, subsiding within six 
weeks in 85 pei cent of the cases When working aiound 
the 01 bit we suture the eyelids closed to prevent coineal 
abiasion which can be veiy seiious Tracheitis sicca usually 
. occuis Within the fust foui oi five postopeiative days This 
occuis duiing the wmtei months and is best treated with 
Alevaiie oi Tuigomist although we also use panel eatic doi- 
nase, a highly active fibrolytic enzyme 

The pioblem of lecuiient disease is the most fiustiatmg 
of all complications If there is any question of lecuiience 
do not temporize, the most favoiable time foi surgery may 
be lost by procrastination or deliberation There are some 
people who need maximum leassuiranee that all is well, and 
it IS most difficult to tell these patients if recurrence is sus¬ 
pected that an aspiration biopsy, fuithei tests, irradiation oi 
even additional surgery may be necessary 

Salivary incontinence or drooling can be a late and disturb¬ 
ing complication If all other methods fail we advocate liga¬ 
tion of the parotid ducts, this seems to help the situation Un¬ 
intelligible speech, dysphagia and masticatoiy difficulties are 
other long-term problems which are kept at a minimum with 
proper mtiaoral prostheses The best protheses are those 
made at the time of surgery by a qualified and competent 
prosthodontist 

A distressing late complication is the poor adjustment of a 
patient to change in his appearance or disfigurement, most 
pronounced after major operations on the lowei part of the 
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COMMENTS ON TYMPANOPLASTY -"t 


Hakold F Schuknecht, M D , 

T Manford McGee, M D , 

(Bj’ Invitation), 
and 

Stanley Oleksiuk, M D , 

(By Invitation), 

Detioit, Mich 

Oui expel lence in tj'mpanoplasty no^v consists of 275 opeia- 
tions peiformed duiing the past thiee yeais^ Fox most pa¬ 
tients the objectives of tympanoplasty have been acliieved, 
but foi vaiious leasons, failuies have occuried in about 35 
pel cent of the cases Some of these failuies have been le- 
opeiated ivith success It is incieasingly appaient that it is 
not always possible to aiiest the suppuiatiie piocess and to 
leconstiuct the middle ear at the same opeiation, it is also 
obvious that some failuies occuiied because the natuie of the 
timpanic pathologj- piecluded successful leconstiuction 

Success in leconstiuctive middle eai suigeiy depends upon 
een judgment in the selection of cases as well as the piopei 
execution of the opeiation In this legaid we believe that 
leie aie seveial lelative contiaindications to tjunpanoplasty, 
le teim lelative applying to a combination of factois con¬ 
cerning the natuie of the pathologj- and the skill and ex- 
peiience of the siiigeon 


I CONTRAINDICATIONS TO TYMPANOPLASTY. 
^ ^lalfunctionmg Eustfichian Tube 


It IS piobablv tiue that leconstructne tj-mpanic suigeiy 
n be completely successful only when the middle eai I's 
f ^ ventilated dining swallowing Often it is not pos- 
■ ^ the passage of an thioiigh the Eustachian tube 


of the American Lar^ ncrolosrical 
TFrom thl n Otolo^ical SocieU Inc Miami Beach Fla March 15 1<1G0 
Editors Otolarxngologri Henm Ford Hospital 

accepted-for plbhca^^Tlpnl’TS^eo'''®'^ Lartnsoscope Office and 



Panel Discussion on Tympanoplasty 

A C Furstenberg, Model atoi 

It IS my pleasuie and privilege to act as model atoi of this 
Panel Discussion on Tympanoplasty This is indeed a timely, 
piovocative and inteiesting subject, it is also a complex, 
intiicate problem which to say the least gives use to many 
contioveisial beliefs and opinions 

The scope of this subject is infinite New theoiies in the 
tiansmission of sound, new achievements in the technique 
of tympanoplasty, new investigations into the pathologica 
changes in bone come to oui attention almost daily To un- 
deistand them and to know their values is fiustiating to say 
the least, howevei, lesearch in this field must go on, an 
have no feai that it will not, because the inquisitive impu se 
of otologists today is filed up and will not stop foi a peiio 
of appraisal and adjustment at this stage of the piogiam 

ft 

We aie foitunate in having thiee panelists, each one o 
whom IS possessed of a large and healthy cuiiosity, a 
foi caieful obseivation and infinite resouice I 
hope that they will haimonize national and Internationa c 
cold on this subject, but I am convinced that they ^ 

an honest, non-emotional appxoach to the pioblems o y 
panoplasty, duect opinions to the leal issues and give ^ 
of the answeis to the pioblems which need to be solved to y 

I have the honoi now to call upon Di Haiold F Schuknecht, 
Chief Otologist of the Heniy Fold Hospital, Detioit, ic 
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Fic 1 -b H\aliinzed collagen surrounding de\italized cru's of the stapes 


C Hyalnuzed Collagen Deposits (Tympanosclei osis) 

This peculiai pathological condition is cliai'acteiized bj' the 
eposition of enoimous amounts of hyalinized collagenous 
wateiial in the submucosal layeis of the tympanic cavity = 
the ossicles may be imbedded in it (see Figs 1-a and 1-b) 
suallj theie aie also plaques of the mateiial within the layeis 
le tjTnpanic membrane These so-called “calcium plaques” 
on am insignificant amounts of calcium The diagnosis can 
e ma e pieopeiatively by identification of the plaques in the 
lAembiane and giavish-ivlnte nodules in the mucosa 
.. ^ P^oniontoiy These findings aie paiticulaily significant 
1 ,, Piosence of a large bone-air gap which indicates anky¬ 
losis of the ossicles 
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duiing swallowing because of swollen mucosa, secietions, 
polyps, etc , theiefoi'e, we have used cahbiated pohtzeiization 
and have aibitiaiily consideied tubal function to be acceptable 
when an passed thiough with 40 mm of mercuiy piessuie 
A tympanoplasty will ultimately fail if middle eai aeiation 
depends upon foiced inflation 



Fig 1-a Hjalinized collagen (Ijmpanoscleroils) P'^senting ® 
mass I\ ing free in the middle eai Noimal ossicles from anot/iei j 
are sho\>n foi sue compaiison 


B Deficient Middle Ear Mucosa 

Examination undei magnification (at least six powei) is 
essential in pieoperative evaluation foi tympanoplasty, 
ticulaily foi detei mining the status of the middle eai mucosa 
The mucosal suiface aiea must be sufficient to piovide an 
adequate cavum-minoi Reconsti uctive suigeiy will usua y 
fail in its objective of impioving healing if tlieie is am 
destiuction of mucosa m the aiea between the Eustachian 
tube and the lound window Opeiations to giaft mucosa oi 
to maintain the size of the cavum-minoi with plastic piostheses 
aie not yet pi oven to be successful 
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bleeding must be absolutely eonti oiled, and that the graft 
must be appioximated to its bed by packing which is fiim 
enough to pievent collections of undeiUmg fluid 

Neither cautery nor the polishing bun should be used on the 
recipient site The polishing buir seems to plug vascular 
channels and devitalize bone by its heating effect Ciushing 
or puncturing the graft with shaip instruments causes areas 
of necrosis as well as possible implantation of epidermis into 
the deeper layers of the graft which promotes the develop¬ 
ment of epidermoid inclusion cysts and perforations 

Central graft necrosis can lesult when an attempt is made 
to budge a laige tympanic space Ideally no part of the 
graft should be moie than 2 oi 3 mm from a viable tissue 
bed, thus, spaces 4 to 6 mm wide usually can be bridged 
successfully ^STaen the entire tympanic membiane is missing 
and the malleus handle is missing oi avascular, the central 
aiea of the graft should be placed in contact with an aiea of 
denuded piomontorj- to ensure adequate nutrition 

ChioiucaUv dischaiging eais should be treated before 
surgery to acquire a state of remission M^ien suppuration 
cannot be completely controlled, it may be necessary to proceed 
u'lth suigerj' even though the chances for success are some¬ 
what less than for the “dry” ear. 

^ Faihu es (Pei foiafwn) 

In om experience late graft failures are caused by either 
cucumsciibed cellulitis or epidermoid inclusion cysts 

The occuiience of circumscribed cellulitis as a late graft 
omp ication is not surprising when one realizes that contrnu- 
o suppuration can occur on both sides of the graft 

examined histologically a series of 20 tjunpano- 
n V having aieas of cucumsciibed cellulitis and/or 

^ lemoved six months to two j*eais after implanta- 
siiV,, fuIl-thickness skin taken from the postauiicular 

Icus and thinned with sharp scissors 

circumscribed cellulitis appealed grossly as 
<- rete, smooth, reddish aieas measuring 1 to 2 mm in size 
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D Age Ovei 60 

Tympanoplasty suigeiy does not seem indicated in patients 
over 60 for impiovement of heaiing oi foi elimination of dis- 
chaige from a “safe” eai Oui leasons aie thieefold fust, 
theie IS a gieatei incidence of giaft necioses in the oldei 
patient (piobably because of vasculai insufficiency in the 
recipient site), secondly, the incidence of pulmonaiy, caidiac 
and ceiebiovasculai complications fiom suigeiy aie gi eater 
in the aged, and thirdly, the value received for effoit is less 
because of shorter life expectancy 

Tympanoplasty may be performed for the healthy patient 
over 60 when middle ear or mastoid surgery is required to 
eliminate dangerous pathology 

II CAUSES OF TYMPANIC GRAFT FAILURE 

One of the most common causes for tympanoplasty failure 
IS loss of graft substance, a complication which may occur 
soon or many months after surgery Our experiences cone 
spond closely with those of Beickeit,® Kley,^ and Hohmann, 
et al ^ 

Full-thickness grafts from the post-auriculai area rreie 
used in 219 patients between January, 1957, and 
1959 To this date, perforations have been found in 48 ( 
per cent) A second operation now has been done on 2 o 
the 48 failures using split-thickness skin graft It is too eai 
to assess the results of these revisions 

A Eaily FmlU7es (Neaosis) 

Total necrosis of the free tympanic graft is rare 
necrosis, which is more common, results m perforation w nc 
almost never closes spontaneously Eaily failuie may be u^ 
to improper packing, tiauma, inadequate blood supply, an 
infection 

Theie is still a difference of opinion as to whether ^ 
should be packed into place firmly or loosely Certainly ^ 
principle is firmly established that the graft must be m 
lously tailored to fit the contours of the recipient site, 
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and weie chaiacteiized by an accumulation of cliionic in- 
flammatoiv cells m the deimal layei (see Fig 2) The over- 
hing epideimis atiophies so that the lete pegs and papillae 
disappear Furthei thinning of the epideimis lesults in 
ulceiation, and finally perfoiation Perfoiations occuiiing 
on the basis of cellulitis aie often lined with mucosa 



Erraf? and perforation trith mucosal limn? (full-thickness 

fetait remoted 1!6 months after operation) 


- moie common tv-pe of peifoiation is caused by foimation 
0 an epithelial inclusion cyst within the giaft (giaft choles- 
oa oma). A majoiitj* of these cysts piobably aiises fiom 
s -in appendages (haii follicles and glands) In the piocess of 
inning a giaft it is possible to expose oi cut the papillaiy 
^ncs of hail follicles it Inch may lesult m peifoiation, oi 
^quamous epitheliahzation of the tj-mpanic suiface (see Fig 

Othei causes foi inclusion c.vsts aie infolding of epidemiis 
e to impiopei positioning of the giaft, and punctuiing. 
Sling 01 othei wise tiaumatizing the giaft so as to buiw 
Pidermis into its deepei layei s *■ 
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Fig 2-a Full thickness tvinpanoplnst\ 
develops fiom on cumsci ibcd cellulitis a 
thickness giatt removed 18 months aftei 


rrafts shov Ing hou ■J?,'£°Vfil!'l- 


opei ation) 



B 

Fig 2-b Cellulitis vith ulceiation (full-thickness giaft remo\ 
months*"after opeiation) 
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have obser^’ed the occuiience of inclusion cysts two 
years after an initiallv successful opeiation 

The mucosal lining on the tjunpanic suiface of the giafts 
consists pi edominantly of a fi agile tiansitional-like epithelium 
which IS two or thiee cells in thickness In the anteiioi meso- 
tiTiipanum the lining is sometimes of the pseudostiatified 
columnai ciliated tj'pe (see Fig 4) 



c 


41 months after 


perforation ^^llh squamous epithelial lininsr (remoted 
operation) 


C Cunenf Givfting Methods 

^_Foi defects of the membiana piopiia which involve up to 

m/r aft accoid- 

*■ ° ^ method of Shea For defects imolving fiom 25 

^ cent of the membiana piopiia ^\e follow the 

William House/ using full-thickness skin 
b\ PI t ^’all of the auditoiy canal (also ad\ocated 

jf f ^ Thia appears to be excellent graft tissue because 

ban and contains few glands These skin giafts 
not laige enough oidmaiily to close complete dium de- 
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Pig: 3-a Pull thickness tympanoplasty SysUn^tho 

develops from epidermoid inclusion cysts ^ Ifter operation) 

epidermis (full-thickness graft lemoved 18 months alter i 



B 


Pio- 3-b Inclusion c\st deep iMthln the -nail 

(Removed 18 months after opeiation) 


of the full-thickness 


graft 
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fects Foi leconstiuctions lequiiing laigei giafts, "we now 
use split-thickness skin ( 018 inch) taken fiom an aiea with 
the least haii The donor site is selected fiom the aim, chest, 
01 thigh with the aid of magnification 

CONCLUSIONS 

Reconstiuctive middle eai suigeiy is usually unsuccessful 



c 

4-c The mucosal lining: of tjTnpanoplast\ grafts is %erj fragile 
ana can be lost in preparation The absence of a mucosal lining on histo- 
*o&ical sections should not be misinterpreted to mean it was not originally 


in the presence of the Eustachian tube malfunction, hyahnized 
collagen deposits, and deficient mucous membrane, oidinaiily 
it should not be peifoimed for patients ovei 60 yeais of age 


Skin giaft failuies can occui immediately, or many months 
nftei suigery Giaft failuies can be decieased by the pioper 
selection of the donoi site, caieful handling and appioximation 
of the giaft to the lecipient site, use of cutting buns only, and 
^y conti oiling suppuiation 


Tjmpanoplastj' will achie%e and maintain a position of 
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Pig' 4.-1 

sitional-cell 


Mucosal regeneration on tympanic suiface 

t>pe epithelium on graft removed 18 months attei fa 



Fi'' 4-b Pseudostratlfied columnar ciliated epithelium on 
moved fne months after aurgerj 


graft 
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The tiue physician is no soothsavei, but latliei one who 
opens the cui tains and windows of the sick loom to let in the 
light of wisdom and the fiesh an of common sense 

Authoiities who have given the most attention to piog- 
nosis dwell peipetuallv upon decoium and dignitv We leain 
fiom then woiks that the establishment of a piopei legime, 
abandonment of past eiiois and expectant tieatment aie the 
altais upon which “lecent advances” must be laid and fiom 
vhich all will soon be discaided that is of no peimanent value 

In suigeiy, the decision to opeiate is still compaiable vith 
an act of wai, though manv opeiations foimeily attended by 
high moitahtv may now be undei taken in safety having 
been tiaiiied piimaiilv in geneial suigeiy, expeiience teaches 
how, at the onset of an opeiation, to identify vulneiable neives 
and to ligate aiteiies which supply ledundant tissues, theieby 
pieseiving them The simplicity of an opeiation has always 
been the measuie of its peifection The unexpected and the 
uncompiehended aie oui mam adveisaiies 

Ifj fiom time to time, we aie—so to speak—taken into the 
confidence of the Almightv, in the exeicise of oiii piofession, 
''e should be caieful how we impait oui knowledge to the 
patient Humanitv must be obsei ved and pi esei \ ed 

The attitude of otolaiyngologists to oui specialty should be 
one of giatitude that antibiotics ha^e made safei the many 
new pioceduies in this field which aie now' so commonplace 

The essBMst, in a papei lead befoie the Canadian Otolaiyn- 
go ogical Society, June, 1957, had this to say “Many of us 
nngit considei that we aie living m one of the most piogies- 
sue eias of oui specialty, but let us appioach any medical 
su ject With humility, foi, know'ledge is immense, and the 
spiiit of man can extend infinitely to eniich itself dailv with 
new lequiiements Manv of the accepted facts of today may 
1^0 inie become the eiiois of yesteiday Especiallv is this 

lue of the function of heaiing, and the ‘lesuiiection’ of cei- 
tain so-called new pioceduies within the middle eai ” 

The hopes of a gieat manv deafened people have been 
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respect among otological pioceduies only if we, as suigeons, 
piopeily assess the undei lying suigical pathology and achieve 
appiopiiate miciosuigical skills 
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Dr Furstenberg I now have the pi ivilege and the honoi 
of calling upon Di Joseph A Sullivan 


tympanoplasty 't 

Joseph A Sullivan, M B , F R C S (C), 
Toionto, Canada 


Accuiate foieknowledge elevates the ait of medicine 
science and foiges its diveise elements into a 
between the immoital achievements of the past and t le in 


piospects of the futuie 

~ •Rend at the SixU-Phiid Annual Meeting: of f'e American "f ig’^IOI'O 

ntolotrical SocieU Inc Miami Beach, Tla e 
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of Toronto Canada r a, ^ ngo wpe Offme and 

■Pit,tors Note This manuscript received in The Laijngo 
ac?epterfor publication April 6 19G0 



PANEL DISCUSSION ON TYMPANOPLASTY 


1171 


destiuctive lesions aie in leality a hypei sensitiveness of the 
tissue to bacteiial pioteins 

One should lemember that ledness of the piesenting tissue 
does not exclude alleig 3 % and this piocess also explains in part 
the actne lesponse of tissue to an acute exaceibation in a 
cliionic eai The initial lesion in the body may be insignifi¬ 
cant and fai lemoved, earned by the blood stieam and pio- 
ducing an ID leaction in the eai Conti ol of the nasal con¬ 
dition by discoveiy and elimination of the alleigj' factois maj^ 
lesult in a cessation of the auial dischaige, and tlie peifoia- 
tion mav then be closed 

In 1938 Lempeii; desciibed the one-stage fenestiation opeia- 
tion ivith the viable tjTupano meatal flap which he had pievi- 
ously used to seal a labyiinthine fistula in the peifoimance of 
an endauial mastoidatticotomy foi chionic epitj*nipanic sup- 
puiation This was one of the gieatest advancements in 
tempoial bone suigeiy and fiom it numeious modifications 
olved 

Following this successful fenestiation suigeiy, otologists 
again became awaie of suigeiy as a means to impiove heal¬ 
ing Fiom that peiiod on, numeious aitides appealed in 
the hteiatuie on the Bondy type conseivative mastoidectomv, 
thus the pieseiiation of heaiing in suigeiy foi chionic eai 
disease was made possible by the techniques, the magnifi¬ 
cation and the illumination which weie oiiginally employed 
in the opeiative tieatment of otoscleiosis 

Ilith the invaluable aid of chemotheiapeiitic and antibiotic 
lugs, associated with a bettei imdeistanding of skin giafting 
cc iniques and inci eased knowledge of the phvslolog^' and 
Patiology of the eai, otologists now stiive to eiadicate the 
pa iolog\' and maintain oi lestoie the function of the diseased 
mi die eai In othei woids, the essence of these new tech¬ 
niques IS the diiect application of the fundamentals of ade- 
quate tempoial bone suigeiv supeiimposed with the piinciples 
ut plastic suigeiy to otologx' 

Otologists foi ■\eais have been awaie of the necessity' foi 
lecoiistiuctue suigeiy m chionic ear disease We ha\e a 
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laised by the development in lecent yeais of thiee opeiative 
pioceduies for ceitain types of middle eai deafness^ 

1 . Fenestiation 


2 . Stapes mobilization 

3 . Tympanoplasty 

In anothei papei wiitteii ovei 15 yeais ago, the author 
commented as follows - 

“The tieatment of the chionically discharging middle eai 
depends on an undei standing of the histological and physio¬ 
logical pioblems concerned It is oui constant endeavoi wdi 
oui present knowledge and the application of the newer anti¬ 
biotics in otologic tieatment to prevent a radical proceduie 
if at all possible The successul inteipretation and tieatmen 
of chronic middle ear disease requires a clear understan mg 
in each case of the etiology and of the pathology responsi e 
foi the chiomcity The aims of tieatment are 

1 To eliminate the danger of iiitiacranial complications 


2 To obtain a dry ear 

3 To preserve, and if possible, to improve the hearing 

I went on further to say “Some form of meticulous 
with magnification nr the middle ear will give the best 
of preserving hearing, but unfortunately the hearing pm 
in mastoid surgery for many years seems to have 
secondary importance Great care is exercised in 
granulations and diseased tissue from the area of ''O 
and round windows This surgery is followed by placing s\^^^ 
grafts in the middle ear on a mobile stapes and in tie 
cavity If granulations can be prevented from 
the above areas and subsequent scarring avoided, it is 
that the round and oval windows will continue to func ion 


the hearing be maintained or improved ” 

I mention one type of chronic otitis purposely, ^gg 

allergic type ^ Allergy is a term often used to cover 
or give a touch of mystification to the process, y 



PANEL DISCUSSION ON TYMPANOPLASTY 


1171 


destiuctive lesions aie in leality a hypei sensitiveness of the 
tissue to bacteiial pioteins 

One should lemembei that ledness of the piesenting tissue 
does not exclude alleigy, and this piocess also explains in part 
the active lesponse of tissue to an acute exaceibation in a 
chiomc eai The initial lesion in the body may be insignifi¬ 
cant and fai lemoved, earned by the blood stieam and pio- 
ducing an ID leaction in the ear Conti ol of the nasal con¬ 
dition by discoveiy and elimination of the alleigj’’ factois may 
lesult in a cessation of the auial dischaige, and the perfoia- 
tion may then be closed 

In 1938 Lempert desciibed the one-stage fenestiation opeia- 
tion With the viable tjTiipano meatal flap which he had pievi- 
ously used to seal a labjuinthine fistula in the perfoimance of 
an endauial mastoidatticotomv foi chionic epitjunpanic sup- 
puiation This was one of the gieatest advancements in 
tempoial bone suigeiy and fioni it numeious modifications 
evolved 

Following this successful fenestiation suigeiv, otologists 
again became awaie of suigeiy as a means to impiove heal¬ 
ing Fiom that peiiod on, numeious aiticles appealed in 
the liteiatuie on the Bondv ti-pe conseivative mastoidectomv, 
thus the pieseiration of healing in suigeiw foi cliionic eai 
disease ivas made possible by the techniques, the magnifi¬ 
cation and the illumination which weie oiiginally emploved 
in the opeiatne tieatment of otoscleiosis 

tilth the invaluable aid of chemotheiapeutic and antibiotic 
diugs, associated with a bettei undei standing of skin giafting 
techniques and inci eased knowledge of the physiologi* and 
pathologv of the eai, otologists now stii\e to eiadicate the 
pathologi' and maintain oi lestoie the function of the diseased 
middle eai In othei woids, the essence of these new tech¬ 
niques IS the diiect application of the fundamentals of ade¬ 
quate tempoial bone suigeiv supeiimposed with the piinciples 
of plastic suigeiy to otolog\' 

Otologists foi yeais have been awaie of the necessity' foi 
reconstiuctne surgeiy in chionic ear disease We haie a 
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number of patients opeiated by the complete ladical pioceduie 
who have maintained oi gained a useful level of heaiing 
Following vaiious foims of modified ladical pioceduies we 
have had numerous excellent lesults in mamtaming oi le- 
stoiing healing, howevei, these lesults weie obtained with¬ 
out a clear undei standing of middle eai physiology We 
failed to apply the piinciples of the middle eai sound pies- 
suie tiansfoimei which was cleaily desciibed by Helm¬ 
holtz m 1863 Finally it lemained for Zollnei^ in 1951 and 
Wullstein'' in 1952 to apply the mechanical piinciples of the 
middle ear tiansformer to the suigical leconstiuction of the 
middle eai following destiuctive middle ear disease 

Chionic otitis media causes pathological and functional 
defects of vaiying degiees, hence the method to lestoie the 
healing must vaiy Stacke, wilting in 1897 said, “No one 
will bind himself to one method in opeiating, lathei wil 
eveiy thoughtful opeiatoi individualize and modify the method 
fiom case to case accoiding to the paiticulai pathologica 
condition ” 

All these vaiiations m technique, howevei, must be gov¬ 
erned piimaiily by stiiving to eiadicate the disease com¬ 
pletely and second, to establishing a sound conducting ap 
paiatus 

What do we mean by the teiminology “tympanoplasty 
Well, it does not mean what it is supposed to mean, namely a 
combination of suigeiy foi eiadication of chionic eai inflam 
mation and suigical reconstiuction of the sound conducting 
and sound pi otecting mechanism Rai ely can it accomp m 
both of these lequisites at one opeiation 

We owe a gieat debt to Wullstein, who has classified le 
constiuction of the sound conducting appaiatus into iv 
types 

Type I —Rebuilds a noimal eai—tympanic membiane ivith 
both functions sound piotection foi the loiind windoiv an 
the scala tympani, and sound piessuie ti anformation ovei 
ossiculai chain to the scala vestibuli 

Type II —Tiies to pieseive, in spite of slight defects of the 
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ossicles, a middle eai of about noimal size and depth between 
tjTnpanic membiane and piomontoiy 

Type III —In this tj’pe, laige defects of the malleus and 
incus make the lemoval of the ossiculai chain and the epi- 
tnnpanum necessaiy The tjunpanic membiane, m oidei to 
function as a sound piessuie tiansfoimer, must be diiectly 
connected with the head of the stapes This has been called, 
Columella-Effect by Zollnei and Myi mgostapediopexv by 
Jueis This was oiiginally done by Matte in 1901 This is a 
compaiable pioblem that we aie often called upon to deal with 
in the most difficult of all otologic suigical pioceduies, the 
lepaii of the congenitally atiesic external eai canal and nial- 
de\ eloped mastoid bone and middle ear i emnants ® 

Type IV —In this tj-pe, the stapedial footplate is movable, 
but the ciuia aie missing It is impossible to obtain sound 
piessuie tiansfoimation The oval window is left open to 
the auditoiy meatus The tnupanoplasti,' leconstiucts a mid¬ 
dle eai consisting only of the tube and hj-potj-mpanum with 
"ound piotection for the lound window 

Type V —In this tj-pe, the stapedial footplate is fixed, and 
a fenestiation of the hoiizontal canal is leqiiiied, howevei, it 
IS necessaiy to piotect the lound ivindow 

The post auiiculai incision is piefeiied by some physicians, 
paiticulaily when a post auiiculai skin giaft is emploved 
e post auiiculai giaft can be obtained fiom the same in¬ 
cision, i\e piefei the skin of the foieaim oi the anteiioi 
canal wall as I will desciibe latei on 

I beheie that the lesults in many cases do not justify this 
e lous meticulous suigeiv, because the healing impiovement 
sno piedictable It is tine the eais can be tested to deteimine 
e cochlea function, but you cannot test in an accuiate nian- 
01 lOM the middle ear wnll function aftei the pioceduie is 
simple peifoiations with the ossiculai chain 
3c wlieiein a papei patch lestoies healing to a high de- 
00, tien of couise, one could expect a similai lesult by 
inpanoplasty, but the heaiing must be good to begin with 
c 0 tain any kind of satisfactoiw lesult Tiue, once in a 
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while you may get a spectaculai lesult, but this type of im- 
piovement cannot be obtained constantly 

I am for any kind of meticulous suigery which cleans the 
disease fiom the most i emote aieas heietofoie neglected As 
one who has used the dissecting micioscope, not just a loupe, 
fiom my early woik in the facial neive, beginning neaily 30 
yeais ago until the piesent day, I am fully cognizant of tins 
fundamental pieiequisite Bekesy, Wevei and Lawieiice have 
claiified and established the psychoacoustic piinciples which 
aie involved in obtaining an an space in the legioii of tlie 
lound window If the stapes is not movable then, of couise, 
Cl eating an an space in the lOund window is useless Then 
comes the question of whether to fenestiate if the stapes is 
fixed Logic postulates that if an aitificial membiane can be 
cieated in the middle ear with an air space in the legion of 
the lOund window and a mobile membiane cieated ovei the 
fenestia, then theie should be some impiovement of heainig 

My associate, Di Kenneth McAskile," in a papei lead be- 
foie the Canadian Otolaiyngological Society in 1959, lepoite 
a method of repaiimg a laige maiginal tympanic peifoiation 
using a pedicle flap which can be lotated eithei fiom tie 
flooi or fiom the anteiioi wall of the external canal 

It IS well known that the pedicle flaps have been used foi 
yeais to close defects in tympanic membianes and that at le 
piesent time most authois piefei fiee skin giafts to pecice 
flaps because of the ease of accuiate placement and exac 
adaptation to this defect, yet as with all skin giafts, the le 
suits of the opeiation should be assessed only aftei the lapse 
of many months 

Expel lence has shown us, howevei, that the tympanomeatal 
flap as used in the fenestiation opeiation will enduie infec ion 
and tiauma while fiee skin giafts used to covei law aiea^ 
in the same cavity will bieak down oi slough out comp e e 
sometimes seveial yeais aftei the oiiginal opeiation 

In modified ladical mastoidectomies with epitympanic pel 
foiations 01 with small peifoiations in the pais tensa i i 
lelatively easy to obliteiate the defect by fieshemng the ecge 
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of the peifoiation and then appioximating- the maigms It 
IS sometimes necessaiy to cut down thiough the tjunpano- 
meatal flap to the pei-foiation in oidei to obtain good appioxi- 
mation In these cases, as in the fenestiation, the timpano- 
meatal flap is usually lotated in an anti-clockwise diiection. 
the skin fiom the anteiioi canal wall being used to obliteiate 
the epiti’-mpanic space 

In closing a laige maiginal defect with a tj-nipanomeatal 
flap a laigei portion of the skin of the anteiioi wall is in- 



RG a fig b 

Fis^ 1 


eluded doMTi to the tjunpanic annulus and moie anteio- 
infeiioily than is usual A bed foi the pedicle flap is pie- 
paied similai to that used in a mjn ingoplasrt or tjTiipano- 
plastv by denuding the epithelium fioni the lemnants of the 
t^'nipanic membrane and the adjacent canal wall The tmi- 
panomeatal flap is now lotated in a clock-wise diiection, and 
the skin of the anteiioi canal wall easily closes the tj-mpanic 
defect The flap is then held in position by shaped cellulose 
^onge impiegnated with an antibiotic solution or ointment 
fins pioceduie has the distinct ad\antage ovei a fiee skin 
&iaft m that it has an adequate blood supph' of its o^^'n and 
ulso that it IS tissue native to the aiea concerned (see Figs 
1-a and 1-b) 
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We have used this proceduie in eight cases of total peifoia- 
tion and in only one case is theie a lemaining peifoiation 
TJnfoitunately the peifoiation in this case is located ovei the 
lound window which is not compatible with good heaiing 
A small piece of gelfoam inseited in this defect lestoies the 
healing to the 20 decibel level Conseivative attempts to close 
this perfoiation have failed, so it will be necessaiy to use a 
flee skin giaft foi closuie 

The use of aitificial piostheses in the middle eai was ad¬ 
vocated by Wullstein and Zollner to leplace the ciuia of the 
stapes wheie a mobile footplate existed, howevei, tissue le- 
action to the aciylic and vinyl plastics foiced them to abandon 
this material 

House, Schuknecht and Shambaugh have lepoited the em¬ 
ployment of either polyethylene tubing oi tantalum wne to 
leplace diseased oi absent components of the conducting ap¬ 
paratus in the middle ear As yet they have not noticed any 
local leaction to these mateiials We have had occasion to 
use eithei tantalum wne oi polyethylene tubing on a numbei 
of occasions and oui obseivations have been similai to those 
stated above, not good 

J Reconstiuctive aiiial suigeiy as a teim may suggest a 
ceitain unifoimity in the opeiation, it is diffeient in eveiy 
case, not only in details but even in the mam lines 

^ We have learned that m cases of a disiupted ossiculai 
chain, oui lesults aie much bettei, insofai as getting a ly 
eai IS concei'ned, and also legaiding final heaimg, when we 
take away the mutilated incus and malleus and put the dium 
01 a skin giaft pushed in upon the head of the stapes, na u 
rally, the bridge is removed In other words when the os 
siculai chain is not intact, we do not try to put rnalfoime 
ossicles together again We prefer the apposition of the 
(with or without a graft to enlarge the effective size of 
membrane) upon the head of the stapes Sometimes ammo ic 
membrane can be placed under the drum, to prevent its a 
heience to the promontory 
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We believe that m unilateial inflammation, fenestiation 
should be avoided 


We believe m the two-stage opeiation because the most dif¬ 
ficult pioblem is to heal the oiiginal disease 

Lindsay states that opeiations in chionic middle ear in¬ 
fections piesent a moie serious pioblem than fenestiation 
Individual adaptation of the opeiation and diagnosis lequiie 
gieat veisatility, and the final lesult places hea\w demands 
on the patience and enduiance of suigeon and patient 

To summaiize 


1 It IS impossible, without exploiation of the middle eai 
undei magnification to make a piognosis as to functional im- 
pioiement that may be gamed by a tympanoplasty If theie 
IS gloss seal ring of the window legions an impiovement of 
function IS unlikelj* to take place 

If the disease is minimal the defect in the diiim is lepaued 
^ith a full thickness giaft, if it is necessaiy to lemove the 
budge a good functional lesult may occiii in some cases pio- 
Mding that the incus is left with its coveiing of mucosa 

2 If thei e is gi oss mastoid disease with intei i option of the 
ossiculai chain 


« A most meticulous opeiative toilet with lemoval of all 
disease is fust earned out undei magnification in all 
cases 


b Adequate toilet of the window legions is earned out 

c The tjTnpanic leconstiuction is not peifoiined until one 
las an eai that is fit foi it In most cases it is not pei- 
foimed until some weeks latei 


^ In legaids to the mastoid cavity, the post auiiculai flap 
technique of Hjmes and Beales' is a distinct conti ibiition 

6 Theie must be a functioning Eustachian tube 

closing his papei states—in leMewmg numei- 

that^i type of suigeiy it is inteiestmg to note 

le majoiitj of authois put gieat emphasis on the func- 
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tional lesults that have been obtained but veiy little time or 
space IS devoted to lepoiting the presence oi absence of ciis- 
chaige from the operated ears The main dangei in tympano¬ 
plasty comes from buiying infection of cholesteatoma undei 
the skin The piimaiy concern in chionic ear suigeiy is 
complete eradication of every bit of pathology If this pim- 
ciple IS sacrificed in the hope of saving or restoiing heaiing 
we have failed in our duty to the patient 

In conclusion, the real goal is prevention to attain tins 
objective, we must increase our basic knowledge of healing 
difficulty and be able to diagnose accuiately leveisible and 
irreversible pathology of the middle ear Meanwhile, these 
plastic procedures on the middle ear are reclaiming enough 
hearing to give real hope for the future 

“There are many aits among men, the knoioledge of which 
zs acqmied bit by bit by expeiience that causes oui lives to 
move foiwai d by the skill we acquire, ivhile want of expei lence 
subjects us to the effects of chance ” 
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Dr Furstenberg It is my pleasure now to call upon a 
distinguished guest who because of his significant contiibu- 
tions to otology is woithy of oui highest piaise Dr Nils G 
Kichtnei of Stockholm 
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RECONSTRUCTIVE MICRO SURGERY OF THE EAR, 
ESPECIALLY WITH THE CAVUM MINOR 
TECHNIQUE 

Nils G Richtnek, M D , 

Stockholm, SY’eden 


In the last 20 yeais theie has been great progress m surgery 
of the ear, resulting especially from the introduction of the 
micioscope in ear surgeiy Its use rvas initiated by the 
Swedish professor Nylen and subsequently earned on by Gun- 
nai Holmgren fiom 1930-1945, who was particularly inter¬ 
ested in surgery of otosclerosis In this branch of surgery 
we have no infection of the ear In contrast we have the 
chronic otitis giving rise to impaired hearing For many years 
this has also presented a great problem to all ear surgeons 
leading to new operations in an effoi*t to determine what mil 
produce the best results in hearing and healing Earlier one 
operated primarily to obtain a dry ear and gave little thought 
to the patient’s hearing, but since the inception of the audi- 
ometiic era, starting with Fowler, Sr, the present aim of 
surgery is to obtain not only dry, healed ears after operation 
ut also to give the patient better hearing 

Plastic suigei*y of the middle ear has gained tremendous 
^ound in otologj* especially through the outstandrng work 
0 1 ullstern and Zollner The patient with chronic middle 

car inflammation, frequently wrth greatly imparred hearing, 
can now be relieved of his infection, of the false tumors or so 
^ e cholesteatomas frequently accompanying these forms 
n ear inflammation, and also enjoy a cerlain degree of im- 
Piovement rn his hearing 

Thanks to the ad\ances made by these eminent workers in 
this has become possible not only through 
_ operatron on the cellular system of the ear as per- 


rUiinological Meeting American Larvngological 

IFrom th p Otolos^.cal Societv Inc Miami Beach Fla March 15 1160 
‘Stockholm * Nose and Throat Department Sabbatsberg Hospital 

‘acceptedThe Barmgoscope Office and 
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tional lesults that have been obtained but veiy little time oi 
space is devoted to lepoitmg the piesence oi absence of dis- 
chaige from the opeiated eais The mam dangei in tympano¬ 
plasty comes fiom buiying infection of cholesteatoma imdei 
the skin The piimaiy concern in chionic eai smgeiy is 
complete eiadication of eveiy bit of pathology If this pim- 
ciple IS saciificed in the hope of saving oi lestormg heairag 
we have failed in oui duty to the patient 

In conclusion, the leal goal is pievention to attain tins 
objective, we must inciease om basic knowledge of heaimg 
difficulty and be able to diagnose accuiately leveisible an 
irieveisible pathology of the middle ear Meanwhile, these 
plastic proceduies on the middle ear are leclaiming enougi 
healing to give leal hope for the futuie 

“There ai e in<iny arts among men, the knoioledge of loJucU 
ts acqwed bit by bit by excellence that causes our lives o 
move foi wai d by the skill toe acquii e, while want of expei lence 
subjects us to the effects of chance ” 
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inflammation is veiy extensive and acute, in two stages 
Some suigeons do not iindeitake this opeiation until the ear 
IS completely diy foi many months, otheis leport that thej 
opeiate on patients with veiy seveie infections and do the 
timipanoplastj* in the same stage or a few months aftei the 
ladical opeiation cavitj' has been cleaned 

Tlieie have been many discussions dining lecent yeais 
concerning what should be done about the laige ladical opeia¬ 
tion canty Theie aie many views on the healing, and many 
suigeons contend that they do not obtain as good healing of 
the flee full-thickness skin giaft oi split skin graft placed 
o\ei the radical cavitj* They state that skin placed ovei the 
bone does not heal and glow as well as in the tjunpamc cavits^' 
wheie theie is an abundance of vessels Sometimes the eai 
does not heal foi many months aftei the ladical opeiation, 
and it IS veiy difficult foi the eai suigeon to treat these 
patients, theiefore some suigeons have discussed and in some 
cases ha\e also tiled to fill the opeiation ca\aty with a pedicle 
flap fiom muscles (Guilfoid and Rambo) Otheis piefei a 
pedicle skin flap taken fiom behind the eai and placed down 
in the operation cavitj', which gives much bettei lesults and 
good healing after one or two months (Beales) Beales says 
that with a full-thickness skin giaft not all cavities healed 
aftei six months, i e , not more than 30-40 pei cent, while 
with the pedicle flap of skin behind the eai he obtains much 
bettei results These senes aie not yet extensive enough to 
peimit discussion of the peicentage 

An effort must be made to close the opeiation cavitj- pii- 
marily, and I like to use the Guilfoid and Rambo techmque to 
fill the operation cavitj* and to cover the hoiizontal semi- 
ciiculai canal with muscle AATien the ear in these cases 
heals and the peifoiation has also healed with a skin graft, 
the eai is wholly normal and the patient is able to sivim, for 
instance, vnthout any danger to the eai 

Eai her I used a free full-thickness skin graft taken from 
behind the amide in the same incision as the retroauiicular 
one, but fiee skin grafts placed m the mastoid ca\ntj' and 
in the middle ear sometimes slough due to the lack of blood 
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foimed eaihei but also thiough plastic opeiation on the ele¬ 
ments of the middle eai, the mucosa, the auditoiy ossicles 
and the tympanum, lesulting, in many cases, in astonishing 
impiovement of the heaiing The opeiation of chronic otitis 
and mastoiditis with reconsti uction of the ossicles and covei- 
ing of the dium with a skin giaft is called tympanoplastic 
suigeiy 

Sometimes we also have the so-called myiingoplastic sui¬ 
geiy in which an attempt is made at plastic closuie of a 
gieatei oi lesser peifoiation of the tympanon peiauially 
without disturbance of the ossicles The indications foi this 
appioach are limited, howevei, and it must be done with 
gieat caution The perfoiation of the dium must be centially 
situated and must not involve the limbus of the tympanic 
membrane in any way The eai shall have been diy foi 
seveial months and no X-iay changes shall be piesent in the 
cellulai system of the middle eai indicating inflammation 
theie The pieopeiative audiologic test, the tiansmission in¬ 
vestigation by means of a vibiating piobe and the piosthesis 
test shall give definite evidence of satisfactoiy function in 
the ossicle chain, and the prosthesis test must show appien¬ 
able impiovement in the healing In cases of small peifoia- 
tions with a diy eai we can obtain good lesults, but in cases 
piesenting laige perfoiations the lesults aie geneially not 
so satisfactoiy 

As a tiansplant a meatal flap fiom the innei pait of the 
external canal can be used oi a fiee, full-thickness skin gm 
can be taken fiom behind the eai oi, as has been done in some 
cases, mucosa fiom the mouth (Hall) oi a vein giaft as use 
by Shea, Ji , may be employed 

The lest of the plastic opeiations of the middle eai aie in¬ 
cluded undei the common name of tympanoplasty, and in¬ 
clude the ladical appioach, either peiauially oi letio-auiicu- 
laily, with operation on the cellulai system of the eai nuc 
creation of different types of middle ear cavities ad modum 
Wullstein and Zollnei These operations aie suitable foi a 
forms of chronic middle eai inflammation and mastoidi iSi 
and may be peifoimed in a single-stage opeiation oi, if ® 
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the incision and the skin flap and skin-muscle flap Met len 
do the ladical opeiation in the conventional mannei, ladica 
opeiation oi a modified ladical opeiation wheie the budge is 
left m situ IVith the pedicle skin flap it is then easy to make 
a cavum majoi oi a t 3 'mpanostapediopexj* oi a small cavity 
as shown m Figs 2 and 3 and then to fill the ladical cavity 
with the skin-muscle flap A part of the pedicle flap must 
then be excoiiated as jmu see m Fig 3, and the posteiioi part 
of the meatus sewn to pei losteum behind the skm-muscle flap 



Fie 2 

At Sabbatsbeig Hospital, Stockholm, all these opeiations aie 
peifoimed undei geneial naicosis (anesthesia with Pentotal 
and intiatiacheal intubation) A disadvantage of this pio- 
ceduie is that we can not test the patient’s healing duimg the 
operation, but it is veij* difficult foi the patient to lie on the 
opeiating table the tv\o oi thiee houis oi moie that the 
operation lequiies 

All these eai opeiations are preceded bj* a clinical study 
of the middle eai, fiequently undei micioscope, foi e\aluation 
of the appearance and the tjpe of perforation and in\estiga- 
tion of the auditor j' ossicles Special nieasui ements of the 
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supply, therefoie some time ago I stalled woikmg with 
combined skin and muscle pedicle flaps and also with the 
letioauiicular incision, and I shall see if this method will 
allow the ladical cavity to heal in a shoitei time and main¬ 
tain the flap in good condition The pedicle flap will covei 
the middle eai cavity and will give a largei middle eai cavitv, 
the combined skin-muscle flap will fill a gieat pait of the 
mastoid cavity thus giving us a small meatus down to the 
new dium and veiy little cavity and in some cases no cavity 



at all This opeiation is especially lecommended foi c lon 
otitis ivith no suppuiation, chionic otitis with a cholestea 
etc In the piesence of suppuiating chionical otitis I 
fust to do the ladical opeiation and some weeks latei, W 
the infection is gone, to peifoim the plastic opeiation 
mateiial is still too limited to alloiv any definite p 

about the healing and heaimg aftei this new pedicle 
opeiation, but it seems to be a good method and in the cas 
I have opeiated the healing is good I will shoiv j^ou 
diawings fiom this foim of tympanoplasty Fig" ^ ® 
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the long piocess comes into contact with the stapes In some 
cases one can fix the lenticulai piocess of the incus to the 
stapes with an extiemelv fine steel wiie oi with catgut, but 
i\e have seen that meielj* placing the lenticulai process in 
contact with the head of the stapes lesulted aftei some weeks 
in foimation of fibious tissues giving a good contact 

Tiansposition can also be done between the malleus, the long 
piocess of malleus, and to the stapes diiectly as with a colu¬ 
mella fiom the long piocess of incus down to the stapes as 
has been shovm by Shambaugh We can use a small poly¬ 
ethylene tube on the long piocess of the incus and dovm to 
the stapes, in fact, many vaiiations can be used, and it is 
impossible befoie a tynipanoplastic opeiation to know exactlj 
vhat IS to be done The decision must be made dining the 
opeiation 

Sometimes we use t 5 'pe III ad modwn Wullstein, the so 
called tjTnpanostapediopex 3 L oi, accoiding to Geiman nomen- 
clatuie, the foimation of “eine flache Pauke ” The piunaiy 
lesiilt of this Wpe of opeiation has been good, with lespect 
to healing as well as to healing, but the late lesults have been 
less satisfactoij’ m some cases due fiequentlv to the occur- 
lence of a peifoiation in the flap ovei the stapes 

In the cases piesentiiig a pionounced defect in the ossicle 
chain I have employed Wullstein Type IV, the so-called “eine 
kleine Pauke” oi cwimn vimoi technique In many cases this 
has affoided astonishingly good lesults e\en in cases of ex- 
tiemely giave auditoiy impaiiment Many encoui aging le- 
sults veie obtained with this technique even in the eailv davs, 
fne yeais ago, when I staited seiiously to engage in tympano- 
plastic siugeiy Stimulated bv the excellent lesults I have, 
theiefoie, been paiticulaily inteiested in undei taking tieat- 
ment of the extiemely giave cases of auditoiy impaiiment 
in chionic otitis in oidei to see what lesults could be obtained 
■"itli this special technique About 200 tynipanoplastic opeia- 
tions ha\e been peifoimed with not less than about 80 pa¬ 
tients opeiated on accoidmg to the caxam vunoi technique, 
iMth minoi \aiiations fiom case to case, but vith the con¬ 
sistent puipose of establishing a diffeience in piessuie be- 
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healing aie always earned out pumaiily with an oidiiiary 
puie tone audiogiam and sometimes complemented with a 
speech audiogiam The so-called transmission investigations 
aie included in these studies, especially impoitant aie the 
vibiating piobe and the piosthesis test, both the so-called 
complete piosthesis and the coveiing piosthesis tests The 
lattei involves piimaiily a scieenmg piosthesis test ovei the 
round window 



Fig- 3 


In chionic middle eai inflammation wheie we have 
chionic mastoiditis, osteitis oi cholesteatoma of lessei exten , 
that can be removed without injuimg the auditoiy ossices 
01 tympanic membiane, we do the cavum rnajoi, the laige 
cavity 

In a case piesentmg mmoi destiuction of only the long 
process of the incus we tiy tiansposition of the incus so a 
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An incision is then made (see Fig 4) in the mucous mem- 
biane of the medial ■svall of the middle eai below the piomi- 
nence of the facial neive canal and fonvaid over the Eus¬ 
tachian tube above the facial piominence so that a naiiow 
flap IS obtained theie to fold up against the tube The lest 
of the mucous membiane is turned doxmwaid, the epitlieliimi 
foiming a bed foi the tiansplant 



t opeiation it is geneiallv found that a part of the limbus 
IS still piesent This should be tieated with the gieatest caie 
ss 1 piovides an excellent bed foi the tiansplant which is 
ained letio-auiiculailv in all cases m conjunction with the 
Pphcation of the letio-auiiculai incision The lesidues of 
0 rum and of the innei part of the external auditoiy canal 
c nieticulouslv denuded of epithelium The tiansplant is 
mnei pait of the external auditoiw canal 
le limbus If none of the limbus leniains a little shelf is 
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tween the lound and oval windows, consequently it js tins 
type of opeiation I should like to discuss in detail now, pai- 
ticulaily with lespect to technique and the auditoiy lesults, 
which aie fiequently so good that it seems difficult to explain 
them fiom physiologic point of view. 

It is tiue in this case as in all othei plastic opeiations on 



the middle eai that the Eustachian tube should be paten , 
peimitting easy passage of insufflated an The opeia we 
pioceduie is laigely as clesciibed by Wullstein and Zo Inei 
Fust the ladical opeiation is peifoimed with thoiougi le 
moval of polyps and gianulations about the lesidual ® 

01 the footplate of the stapes and the lOund window an 
tube ivithout damaging the epithelium moie than necessaij 
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An incision is then made (see Fig 4) in the mucous mem- 
biane of the medial ivall of the middle eai below the pi emi¬ 
nence of the facial neive canal and fom-aid ovei the Eus¬ 
tachian tube above the facial piominence so that a naiiow 
flap IS obtained there to fold up against the tube The lest 
of the mucous membiane is turned downwaid, the epithelium 
foiming a bed foi the tiansplant 



Fis 


o 


t opeiation it is geneially found that a pait of the limbus 
s ill piesent This should be tieated with the gieatest caie 
obi' piovides an excellent bed foi the tiansplant, vhich is 
an lotio-auiiculaily in all cases in conjunction with the 
P ication of the i eti o-aui iculai incision The lesidues of 
lo lum and of the mnei pait of the external auditoiy canal 
0 meticulously denuded of epithelium The tiansplant is 
mnei pait of the external auditoiy canal 
he limbus If none of the limbus lemains a little shelf is 
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bulled m the wall of the auditory canal to piovide a seat foi 
the tiansplant It is impoitant that theie be an open com¬ 
munication between the hypotympanum, the tube and the 
lound window The tiansplant is subsequently held in posi¬ 
tion with Oxycel which is tieated with chloi omycetin succi¬ 
nate, hyaluionidase and prednisolone As a lule, this is ab- 
soibed within a week or ten days The oval window is ex¬ 
posed with 01 without the stapes, another full-thickness skin 
graft IS applied over the defect leraaining in the mastoid 
piocess and the uppei part of the middle eai In some cases 
I have left the malleus and incus intact in oi dei to see whethei 
it lesults in additional impiovement of the heaiing The 
malleus and incus would seive as a sound model atoi oi Schall- 
schutz The cases selected foi this technique compiise chionic 
adhesive otitis media, chionic otitis media with oi without 
attic 01 antium fistula and with cholesteatoma In addition 
there aie cases of chionic otitis media with attic oi antium 
peiforation without cholesteatoma Theie is also chionic 
otitis with cential peiforation and chionic mastoiditis, m 
some cases with diy ears and in some with suppuiatiiig eais 
The senes also includes some cases of eailiei ladically opei- 
ated chionic otitis with continued dischaige and gieatly im- 
paned heaiing as well as cases of clean ladically opeiated 
cavities with gi eatly impaii ed heai mg Altogethei my sei les 
compiises 200 cases, about 80 of which aie included in the 
senes of cavum mino) technique 

In some cases ivheie the hypotympanum is veiy lov"^ it 
may piove veiy difficult to have a giaft not healing diiectly 
to the mucous membiane of the middle eai, theiefoie, lU 
some cases I tiy to place oxycel tieated with chloi omycetin 
succinate, hyaluionidase and piednisolone theie Recently 
have tiled placing a polyethylene tube fiom the Eustachian 
orifice ovei hypotympanum down to the lound window and 
covenng it ivith a full-thickness skin giaft I like to tiy the 
poh’-ethylene tube theie, because in many cases of otoscleiosis 
tieated in this mannei veiy little leaction occuis aiound a 
polyethylene tube 

The first follow-up lesults aftei opeiation may be seen m 
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Table I, which shows the peicentage of impiovenient and im- 
panment and the cases showing no change in the mateiial 
of 37 cases of cluonic otitis opeiated on wnth the cauim viinoi 
teclimque This Table shows that one to foui montlis after 
the opeiation 49 pei cent of the cases showed impiovenient 
with a mean gam of 22 db Fiom five to nine months aftei 
the operation 53 pei cent showed impiovement ivith a mean 
gam of 25 db 


TABLE I 

Auditory R esults m All Cases After Tympanoplasty (Caium Minor/ 39 Cases 

1-4 Months Post-op 5-9 Months Post-op 12 -lS Months Post- 

_ No Per Cent M db _ Xo Per Cent M db _ Xo Per Cent _M 

iroved_IS 22 16 4S 25 9 53 

tus quo-IS 49 — IT 52 - T 

mired- 12 13 00 — 16 

Total_37 100 ___ 33 100 __ IT 100 _ 

M db = mean decibels 


The patients subjected to opeiation had extiemelv pio- 
nouneed auditoiy impaiiment thioughout The mean pie- 
opeiatne level of peiception foi 500, 1,000 and 2,000 cps was 
55 db m the patients examined 

Table II shows the auditoiy lesults in 72 cases aftei cai um 
mmoi tjTQpanoplasti' One month aftei the opeiation 38 2 
pel cent had impioved with a mean gain of 20 8 db The 
mean preoperatne acuitj- in this senes of 55 cases was 60 
db No change was noted in 52 7 pei cent Tlnee months 
aftei opeiation we have 43 2 pei cent showing impiovement 
^th a mean gam of 22 db The mean peiception in these 
53 cases was 62 db Theie was no change in 46 2 pei cent 
and 11 6 pei cent showed deteiioiation Improvement coiTe- 
sponds to a gain of 10 oi moie than 10 db Deteiioiation 
coi responds to a loss of more than 10 db Six months after 
the opeiation 49 pei cent showed impiovement in the series 
of 53 cases, ivith a mean gam of 21 db, 45 4 pei cent showed 
ao change One yeai aftei the opeiation 51 per cent showed 
impi o\ enient, with gain of 25 db 

In this senes 53 cases weie examined, with a mean pei- 
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ception of 60 db Two years after the opeiation 50 pei cent 
weie impioved and 47 4 lemained unchanged, 3 6 had de¬ 
teriorated The mean gain was 26 db and the mean perception 
befoie operation was 61 db Three years after the operation 
we have 39 per cent showing improvement and a mean gain of 
22 db The level befoie the operation was 53 db Four years 
after the operation I have examined only ten cases thus far 
This senes is too small to justify discussion of the percentage, 
but SIX of these ten showed improvement with a mean gain 
of 24 db, none showed deterioration and four status quo 

It IS very interesting to note that three years after the 
operation the percentage showing improvement drops I do 
not know the significance of this decline Possibly the senes 
IS too small to justify conclusions as yet, but after one year 
I think it will be easier to discuss In the next senes, however, 
four years after the operation about 60 per cent showed better 
This senes is also too small to permit definite conclusions 


I peisonallv have treated all these cases postopeiatively and 
I hope to follow them each year now It would be of great 
interest to see these patients after two, three or four veais 
It IS not ideal to obtain only 50 per cent improvement, but I 
hope that with the better teclmique and the wider experience 
■W’e gain, our results will eventually become much better 


Recentlv ve have been using more and more fenestration 
of the oval window rather than fenestration of the horizontal 
semiciiculai canal in cases of tympanosclerosis or Pauken- 
scleios (German nomenclature) I have used the Shea method 
nith a rein graft and a polvethvlene tube as the stapes in 
some cases The results of one case are shown in Fig 5 
Most recentlv I hare used gelfoam instead of a vein graft 
O'er the oral rvmdorv In these cases and rvith this tech¬ 


nique, theie has been no impaimient and no dead labyrinth, 
but the senes includes onlj about ten cases and as yet I can 
tell jou nothing definite about the results of this tvpe of 
epeiation It seems to me to be a good solution in some 
cases, horverei, but one must be very sure no acute infection 
IS present 
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Late graft failures may be the result of ciicumsciibed cellu¬ 
litis or epithelial inclusion cysts He belier es that the ma 3 oiitv 
of these cjsts probably arise from epithelial appendages (hair 
follicles and glands) Puncturing, crushing or traumatizing 
the giaft 111 a manner rvhich ryill buiv epidermis into its 
deeper layers may likewise be responsible for inclusion cysts 
in some instances 

When Dr* Schuknecht makes the statement, “one of the 
most common causes of tympanoplasty failure is loss of graft 
substance,” I don’t beliere that he means to imply specifically 
that this is the precise reason why he did not obtain a good 
functional result m some of his eais I feel certain that the 
influences which were brought to bear m the destruction of 
the graft also had then serious effect upon other parts of the 
sound conducting mechanism, scar tissue occlusion of the 
round window, necrosis or ankylosis of the ossicular chain 
und hralinized collagenous material in the mucosa of the 
tympanum I have seen many ears with large tympanic 
perforations in which the auditory function was surprisingly 
good On many occasions I hare been amazed to discorei 
that the patient with a large perforation in his tympanic 
membiane had socially adequate hearing in tire affected ear 
dwell upon this observation, which I am certain all of you 
rare made many times, because I think we need a new con¬ 
centration of thought on the causes of conductive deafness 
m patients who are considered candidates for tympanoplasty 
n the vast majority of cases we are dealing with multiple 
e 10 ogical factors and this calls for some serious questioning 
on oui part of what we are doing and vhy we are doing it 

I ahrars accept the position of moderator with a feeling’ of 
cm aiiassment and even uncertainty as to my ability to do 
us ice to the occasion I know that it is mv responsibility 
bnf rvhat the panelist’s presentation is about 

important to tell jou what I think of the 
1 . of his discussion This challenge I accept v ith pleasui e 
renewing Di. Sullivan’s presentation 

He pioclaims our indebtedness to Dr Julius Lemper t for 
e one-stage fenestration operation He emphasizes the fact 
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Du Furstenberg I am ceitam that eveiy membei of this 
audience is impressed with the wealth of infoimation on Tym¬ 
panoplasty that has been piesented by oui thiee panelists m 
this biief peiiod I have had a chance to study these papeis, 
and I doubt that any impoitant phase of the subject has been 
overlooked It would be supeifluous leiteiation, theiefoie, if 
I took youi time to dwell in detail upon the many aspects of 
these piesentations so thoioughly and effectively descnbed 
and explained by the panelists 

In discharging my obligations to this audience I should like 
to call youi attention to Di Schuknecht’s fiank statement 
that his experience in tympanoplasty now consists of 300 
operations performed during the past three years His fail¬ 
ures have been 30 per cent, but some of these have been le- 
vised with a successful result He makes a cogent statemen 
when he warns that, “it is increasingly apparent that it is no 
always possible to arrest the suppurative process and to re¬ 
construct the middle ear at the same operation " He goes on 
to emphasize that, “it is also obvious that some failures occur 
because the nature of the tympanic pathology piechuec 
successful reconstruction” 

Dr Schuknecht lists the contraindications to tympanoplasty 
namely, a malfunctioning Eustachian tube which fails o 
ventilate the middle ear adequately Second, deficient nil o 
ear mucosa He states that one cannot expect a good unc 
tional result “if there is any destruction of mucosa in ro 
area between the Eustachian tube and the round windov 
Thud, hyalinized collagen deposits (tympanosclerosis) m ro 
mucosa of the tympanic cavity The ossicles may 
mobilized by this pathological change, and he emphasizes la 
“these findings are particularly significant in the presence o^ 
a large bone an gap which indicates ankylosis of the ossic es 

Dr Schuknecht calls upon his vast experience to tell yor 
why tympanic grafts fail He presents this subject in a t 
tailed manner emphasizing that grafts may fail ^ 

or many months after the operation The causes are nec 
due to improper packing, trauma, inadequate blood supp y 
infection 
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giaphs of his paper He says, “I am foi any kind of meticu¬ 
lous suigery winch cleans the disease fiom the most i emote 
aieas heietofoie neglected As one who has used the dissect¬ 
ing micioscope, not just a loop, fiom my early work in the 
facial nene beginning neaily 30 yeais ago until the piesent 
day, I am veiy cognizant of this fundamental pre-iequisite ” 
He leaves little loom foi aigument when he again calls upon 
Ins wide expeiience to say, “Reconstiuctive aiiial surgeiy as 
a teim may suggest a certain uniformity in the operation, it 
IS not, it IS diffeient in eveiy case, not only in details but 
even in the mam lines ” 

We aie deeply indebted to Dr Nils G Richtnei, oui guest 
fiom Stockholm, for his notewoithy contribution to this panel 
discussion He has described a tjqie of tympanoplasty that is 
called cavum minor 

He has also discussed in consideiable detail the diffeience 
between fiee full thickness skin graft and the pedunculated 
skin and muscle graft He believes that the latter will give 
better healing of the graft ovei the middle ear and make the 
carnty m the mastoid bone smaller 

He seeks to obliterate the mastord cavity with a combined 
skin-muscle flap in ordei to obtain a small external auditory 
meatus He hastens to state, hovever, that if there is a 
suppurating otitis he piefers the radical mastoidectomy oi 
some modification of it, and weeks later when the infection 
as resolved the tympanoplasty is performed 

He describes some ingenious ossicular manipulations in 
ma'ing contact between the incus and the stapes, or malleus 
an the stapes when there is mteiiuption of the ossiculai 
c am I had a chance to lead his papei huinedly last night, 
n much of it peitained to the slides which have just been 
Piesented to us 

In closing my comments, peimit me to make two more 

Tth n IS the greatest thing m life What 

11 it IS to discover some smgical procedure that will 
c ange the failures of the past into the successes of the futuie, 
n "e must lemembei that the consequences of our creations 
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that this magnificent contiibution to otology has given not 
only seiviceable heaimg to many of the victims of otoscleiosis 
but that it has also inspired a deepei inteiest in anatomy of 
the tempoial bone and brought together some sincere and in¬ 
telligent persons from the ranks of the medical sciences to 
study diseases of the temporal bone and find solutions foi 
their cure From this operation many observations have been 
made from which theories have been derived By caieM 
experimentation some of these theories have been reduced to 
facts, and more will undoubtedly come m the yeais ahead 


Dr Sullivan points out that the aims of the treatment o 
the chronically discharging middle ear are J To ehmina e 
the danger of intracranial complications 2 To obtain a 
ear S To preserve and, if possible, to impiove the heaimg 
He speaks with conviction when he states that, chronic 
otitis media causes pathological and functional defec s o 
varying degrees, hence the method to restore the heaimg 
must vary " He quotes Stacke who in 1897 said, "No one ivi 
bind himself to one method in operating, rather wi 1 evei 
thoughtful operator individualize and will modify the me 
from case to case according to the particular 
condition ” Dr Sullivan asks, “What do we mean y 
terminology, Tympanoplasty’” Well, says he. It does n 
mean what rt is supposed to mean, namely, a combina , 
surgery for iiiadication of chronic ear 
suigical reconstruction of the sound conducting and ^ ® ® 
protecting mechanism Rarely can it accomplish o ^ 
these requisites at one operation” he emphatically s a e 
agiee with him wholeheai tedly in this assertion 


Commenting fuithei on tympanoplasty, Di 
“the lesults of many, many cases do not justify this e 
meticulous surgery, because the hearing improvemen | 

predictable It is true that the ears can be tested to ® ^ 

the cochleai function, but you cannot test in an ,s 

nei how the middle ear will function aftei the piece 
completed” His knowledge and judgment gamed _ 

years of surgical experience in the tempoial bone aie, 
heve, clearly revealed by two statements in the closi g 
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theoiies is taboo If you have one, let us have it, is my uigent 
appeal to the membeis of oui piofession Daiwm foimed a 
theoiv about the oiigin of species Some of his ideas had to 
be modified oi discaided, but Dai win has not lost statin e 
noi do biologists legaid his woik as valueless Incoiiect 
theoiies about the univeise have been offeied in the past, but 
wheie would astionomj' be now if past investigatois had evei 
ceased to foim new theoiies Theoiies led to the discoveiv 
of some comets and then oibits Ptolemj' piesented some 
astoundingly eiioneous theoiies, but the epochs he cieated 
in the piogiess of astionomy have enduied foi centimes The 
sides of the load up which civilization has tiavelled aie ht- 
teied With discaided theoiies, but civilization would have been 
gieatly letaided if inquisitive people had nevei had the 
com age to tiy oi to piopose anything new 


COURSE IN LARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY 

October 17-29, 1960 

The Depaitment of Otolaijmgologj’, Univeisitj’ of Illinois 
0 ege of Medicine, will conduct a postgiaduate couise in 
bionchoesophagologjL Octobei 17-29, 1960, 
undei the diiection of Paul H Hohngei, M D 

limited to 15 phj’sicians who wull le- 
Piacl means of animal demonstiations and 

sin fr,bionchoscopy and esophagoscopy, diagnostic and 
S clinics, as w ell as didactic lectuies 

will please wiite diiectly to the 
of Otolam-ngologjL Univei-sitj- of Illinois College 

of Medicine, 1853 West Polk St. Chicago 12, Ill 
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aie the legacy that we leave to the men and women who follow 
in oui footsteps. I ciinge fiom the memoiies of the fads and 
fancies of otolaiyngology dui'ing the period fiom 1910 to 1930 
Eye complications aiising fiom diseases of the nasal accessoiy 
sinuses, particulaily iiitis, choioiditis, and letio-bulbai optic 
neuiitis weie over emphasized, and the sinuses suffeied ladi- 
cal suigical abuse The fiequeiit occuirence of sinusitis in 
infants and childien was stiessed dogmatically, and the nasal 
accessoiy sinuses came in foi anothei suigical assault We 
weie led astiay by the piesumption that asthma was the 
result of a nasal leflex and that ladical opeiations upon the 
nasal accessoiy sinuses with lemoval of then lining mucous 
membianes weie cuiative measuies Acute mastoiditis which 
often pioved to be a phantom vaiiety was accused of being 
responsible foi diarrhea in infants and childien and posted 
foi mastoidectomy on the suigical schedules of many a famous 
otologist m the yeais to which I lefei Convictions of the 
existence of a spheno-palatine ganglion syndiome weie fleet¬ 
ing and the administration of vitamins for the lestoiation of 
auditory function in perceptive deafness has not been sub¬ 
stantiated by scientific studies of an acceptable chaiactei 
These weie some of the whimsical cieations of oui piofession 
in the peiiod of which I speak Most of you in this audience 
today aie too young to appieciate the otolaiyngological tiends 
of this eia, but I think you should know that you weie left a 
legacy fiom which all of us aie still licking oui wounds, 
particulaily in the field of medical education 


Finally, I congiatulate the panelists for the notewoitliy 
contributions they have made to this impoitant discussion 
They have fulfilled their obligation as our essayists by speal^ 
ing out convincingly and ciitically of then obseivations an 
achievements in this impoitant field of lehabilitation Witi 
fieedom of thought and expiession extended them as invite 
panelists, they have taken then lesponsibilities seiiously an 
piovided us with a wealth of mfoimation and piactical lecom- 
mendations This pooling of ideas oi theoiies on the pioblems 
of tympanoplasty may lead to final pi oof oi dispioof oi even 
to some othei solution of oui pioblems 

I doubt that theie is any science in which the offeimg of 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman Dr Laurence R Boies, Minneapolis, Minn 
Vice-Chairman Dr Honard P House, Los Angeles, Calif 
Secretary Dr Walter E Hecfe, San Francisco, Calif 
Delegate Dr Gordon F Harkness, Davenport, la 
Alternate Delegate Dr Paul H Holinger, Chicago, HI 
Representative to Scientific Exhibit Dr Walter H Malonej', Cleve¬ 
land O 

Meeting Kew York Citv, June 26 30, 1961 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr Henrj L Williams, Rochester, Alinn 
Vice-President Dr Lawrence R Boies 

Secretary-Treasurer Dr James A Moore, New York Citv, N Y 
Annual Meeting Lake Placid Club, Essex Co , N Y, I>Iav 26 27, 1961 
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Vice President Dr Kenneth Hmderer, 402 Medical Arts Bldg, Pitts¬ 
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Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16, N Y 
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AMERICAN RHINOLOGIC SOCIETY 

President Dr Roland M Lonng, 25 E Washington St, Chicago. D1 
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Annual Clinical Session Illinois Masonic Hospital, Chicago, Ill, October 
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AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

President Dr John J Conley, New York, N Y 
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oecretarj Dr George A Sisson Svracuse, N Y 
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reasurer Dr Joseph C Miceli, BrooUvn, N Y 

Samuel M Bloom, 123 E SSrd St New York 
leeting Palmer House. Chicago, III October 13 1960 
■vnnuai Spring Meeting Roosevelt Hotel, New Orleans, L- 
14, 1961 


2S, N V 
Februarv 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erlmg W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr William L Benedict, Mayo Clinic, Rochester, 
Minn 
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AMERICAN ASSOCIATION FOB CLEFT PALATE REHABILITATION 
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AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople, 1100 E Genesee Dr, Syracuse 10, N Y 
Secretary Dr Dean M Lierle, University Hospital, Iowa City, m 
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AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr P Johnson Putney, 1712 Locust St, cf 
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AMERICAN LARYNGOLOGICAL ASSOCIATION 


President Dr Edwin N Broyles, Baltimore, Md 
Secretary Dr Lyman G Richards, Wellesley Hills, Mass 
Treasurer Dr Francis B LeJeune, New Orleans, La -n.-viue Pa 
Editor, Historian, and Librarian Dr Francis W Y>avison, uan 
Meeting Lake Placid Club, Essex Co, N Y, May 21 22, 1961 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

Fletcher D Woodward, 400 Locust Ave, Charlottes!iHe- 


Dr 


President 
Va 

President Elect 
Secretary Dr 
N Y 

Treasurer Dr 
Annual Meeting 


Dr John R Lindsay, Chicago, Ill T 5 «„inDcfpr 1 , 

C Stewart Nash, 700 Medical Arts Bldg , Roches 

K M Day, 121 University PI, Pittsburgh, Pa gj 

Lake Placid Club, Essex Co , N Y , May 23 24 2b. 
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Annual Meeting Palmer House, Chicago, Ill, October 8, 1960 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS 


President Dr Alberto Gallo 
First Secretary Dr Alfredo Martinelli 
Second Secretary Dr Guedes de Melo Neto 
Librarian-Treasurer Dr L de Souza Queiroz 

Editors for the Archives of the Society Dr Antonio de Almeida, Dr 
Gabriel P6rto, and Di Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice-Presidente Dr H4ctor Cruz, 3a Avenida Sur No 72 
Second Vice Presidente Dr Jos6 Luis Escamilla, 5a Calle Ponieni 
No 48 

Secretano Tesorero Di Horace Polanco, IS Calle Poniente No 9 D 

ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidents Dr J Abello 

Vice-Presidente Dr Luis Sune Medan 

Secretano Dr Jorge Perello, 319 Provenza, Barcelona 

Vice Secretano Dr A Pinart 

Vocal Dr J M Ferrando 

BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No Calvert St, Baltimore, Md 
Secretary Treasurer Dr Theodore A Schwartz 

BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice Presidente Dr A P Belou 
Secretano Dr S A Aranz 
Pro Secretano Dr J M Tato 
Tesoiero Dr F Games 
Pro Tesorero Dr J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Gordon H Francis, 925 W Georgia St, Vancomw, B C 
Secretary Dr Donald M MacRae, 324 Spring Garden Road, wai , 
Nova Scotia 
Meeting 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G E Hartenboirer, 203 X Mam St, Bloomington, D1 
President-Elect Dr Edgar T Blair, Springfield, Ill 
Vice President Dr G LeRoy Porter, Urbana, Ill 
Delegate at Large Dr S G Baldwin, Danville, Bl 
Secretarv-Treasurer Dr C L Pannabecker, Peoria, Ill 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George M'oodruff, Woodruff Clinic, Joliet, Ill 
^ ice-President Dr Linden Wallner, 122 So Michigan, Chicago, Ill 
Secretarv-Treasurer Dr Robert Lein, 25 East Washington St, Chicago 
2 Ill 

Meeting First Monday of each month, October through Mav 
CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
1 ice-President Dr Agustin Estartus 
^cretarv Dr Marcos Chaimovich S 
^easurer Dr Eenjarmn Kapkan K 
Director Dr Alberto Basternca A 


COLORADO OTOLARYNGOLOGY SOCIETY 

Resident Dr James T Blair, Demer, Colo 
\ice-President Dr James Rigg, Grand Junction, Colo 
Secretarv Dr Will P Pirkev, Denver, Colo 


COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 


President Dr John E Arthur 

Secretarv Dr M L Battles 

^oluSius^^*^ Mondav of October through Mav, Umiersitv Club, 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Dr Edward A Newell 

Thomas M McCrorv 

" DalfeTev^^'^^^'^ James L Baldwin, 1627 Medical Arts Bldg, 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

iecreteJT pf I?terior Prof Dr Atilio Viale del Carril 

Sewe Exterior Dr Aldo G Remorino 

Pro Prof Dr Antonio Carrascosa 

Pro-Secreted of ^ Mercandino 

ProsIdeSd of Dr James A del Sel 

etreiar} of the Treasury Dr Jorge Zubizarreta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

sddtedrr?'' ■''''=*°rM Noubleau. San SaUador 

dor El Hector R SiUa, Calle Arce No St San Saha- 

i^i Salvador, Central America 
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Presidente Di Julio Quevedo, 15 Calle Oiiente No 5 

First Vice Presidente Di H6ctor Cruz, 3a Avenida Sur No 72 

Second Vice Presidente Dr Jos6 Luis Escamilla, 5a Calle Ponie 

No 48 XT on 

Secretaiio-Tesorero Dr Hoi ace Polanco, 13 Calle Poniente No 

ASOCIACION DE OTO RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Di J Abello 

Vice Presidente Dr Luis Sufie Medan 

Secretario Dr Joige Peiello, 319 Piovenza, Barcelona 

Vice Secietailo Dr A Pinait 

Vocal Di J M Ferrando 

BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Di Walter E Loch, 1039 No Calvert St, Baltimore, Md 
Secretary Tieasurer Di Theodore A Schwartz 

BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segie 
Vice Presidente Dr A P Belou 
Secietarlo Dr S A Aianz 
Pro Secietano Dr J M Tato 
Tesoiero Dr F Games 
ProTesoreio Dr J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Di Gordon H Francis, 925 \V Georgia St, Vancouver, 

Secretary Dr Donald M MacRae, 324 Spring Garden Road, - 

Nova Scotia 
Meeting 
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LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Arthur V Hais 

Secretar^ Dr Edlev H Jones, 1301 Washington St, Vicksburg, Miss 
Meeting Edgevrater Gulf Hotel, Edge^xater Park, Miss, lilav 12-13, 1961 


MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairman in alphabetical order monthly 
Secretary-Treasurer Dr Roland H M> ers, 1720 Exchange Bldg, Mem¬ 
phis Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis Tenn 

Meeting Second Tuesday in each month at S 00 P M at Memphis Eve, 
Kose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F 

Vice President Dr M Gonzales Hlloa, Mexico, D F 

Secretary Dr Juan De Dios Peza, Mexico, D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana, 

Secretary Dr Carlos Valenzuela, Petrarca 332-1, Mexico 5, D F 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Briston, Princeton, Mo 

Secretary Treasurer Dr Harold Svranherg Quincx, Ill 

Assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, Ill 

NETHERLANDS SOCIETY OF OTO RHINO LARYNGOLOGY 
(Nederlandsche Keel-Neus Oorheelkundige Vereenigmg ) 

President Dr H Navis, Sonsheekiveg 6, Arnhem 
ecretarv Dr W H Struben, J J Viottastraat 1, Amsterdam 
easurer Mrs P Velleman Pinto, Jac Ohrechtstr 66, Amsterdam 

north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

J C Peele, Kinston Clinic, Kinston X C 
S- Br George E Bradord, Winston Salem, X C 

N Treasurer Dr J D Stratton, 1012 Kings Drii e Charlotte 7, 

Meeting 

north of ENGLAND OTOLARYNGOLOGICAL SOCIETY 

^■^hire*^^ ^ ^ Thompson, 16 Ramshill Road, Scarborough York- 

' J H Frizlev Old Hall, Frizinchall Road 

t, Bradford Yorkshire 

^^^oiks'hire^'^ Treasurer Mr R. Thomas 27 High Petergate, YorK 
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FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr G Dekle Taylor, Jacksonville, Fla 
President Elect Dr Kenneth S Whitmer, Miami, Fla 
First Vice President Dr William H Anderson, Jr, Ocala, Fla 
Second Vice President Dr Marlon W Hester, Lakeland, Fla 
Secretary'Treasurer Di Joseph W Taylor, Jr, 1 Davis Blvd, Tampa 6, 
Fla 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretary 

Meeting 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice President Dr William Skokan 
Secretary-Treasurer Dr Paul Rockwell 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice-President Dr Joseph Freeman 

Secretary-Treasurer Dr H Carlton Howard . 

Meeting Quarterly in March, May, October and Decembei 
Thursday of the month, 6 30 P M, at the McAllister Hofei, Miami, r 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 


President 
Secretary 
Pa, U S 
Meeting 


Dr Jo Ono, Tokyo, Japan , j in 

Dr Chevalier L Jackson, 3401 N Broad St, Philadelpni , 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 

President-Elect Dr Dick H Underwood Troncas 

Secretary Dr James T Robison, 4620 J C Nichols Parkvay, as 
City, Mo . 

Meeting Third Thursday of November, Januarj, February ana ap 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretary Treasurer Dr Wendell C 
Chairman of Ophthalmology Section 
Secretary of Ophthalmology Section 
Chairman of Otolaryngology Section 

Secretarj of Otolaiyngologj- Section ur r rancis u i- *'Vo 9 ”~ Wilslilre 
Place Los Angeles County Medical Association Bldg, 

Blvd, Los Angeles, Calif . 

Time 6 30 P M last Monda> of each month from September t jj 
inclusne—Otolarvngologj Section 6 30, first Thursday of eacu 
from September to June inclusive—Ophthalmolog> Section 


Irvine 

Dr Carroll A McCo> 

Dr Philip D Shanedling 
Dr Robert W Godi'in 
Dr Francis O’N Morns 
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secretary Dr Juan De Dios Peza, Mexico, D F 
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President Dr Rafael Giorgana 

faecretan Dr Carlos Valenzuela, Petrarca 332-1, Mexico 5, D F 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

Arthur S Bristovr, Princeton, Mo 
A 50 ®^^^‘Treasurer Dr Harold Swanberg, Quincv, Ill 

a-ssisiant Secretary-Treasurer Dr Jacob E Reisch, Springfield, Ill 


SOCIETY OF OTO-RHINO LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundrge Vereeniging ) 


President 

Secretary 

Treasurer 


Dr H Nans, Sonsbeekweg 6, Arnhem 

Dr W H Struben, J J Viottastraat 1, Amsterdam 

Mrs P Velleman-Pinto, Jac Ohrechtstr 66, Amsterdam 


north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 


President Dr 
^ice-President ur 
Secretary Treasurer 
^ C 
Meetin 


J C Peele, Kinston Clinic, Kinston, N C 
Dr George E Bradord, Winston Salem X C 

Dr J D Stratton, 1012 Kings Dm e, Charlotte 


north of ENGLAND OTOLARYNGOLOGICAL SOCIETY 
^^s^Sre"^^ ^ ^ Thompson, 16 Ramshill Road Scarborough, York 

^ Br^d7o*rd^York^me^ ^ Fnzmghall Road 

^orkshire°^ Treasurer Mr R Thomas, 27 High Petergate, York, 



1204 


DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Piesident Di Geoige C Saundeis, 644 Medical Aits Bldg, Poitland 5, 
Ore 

Secretary Treasuier Dr Donald C Mettler, 1216 S W Yamhill St, Port 
land 5, Ore 

Meeting Fourth Tuesday of each month from September through May 
Aeio Club, Portland, Ore 


OTOSCLEROSIS STUDY GROUP 

President Di E H Campbell, 133 So 36th St, Philadelphia 4, Pa 
Secretary Tieasuier Dr Raymond Joidan, 121 University Place, Pitts 
burgh. Pa 

Meeting Palmer House, Chicago, Ill, October, 1960 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, 1118 9th Ave, Seattle 5, Wash 
Secretary Treasurer Dr Homer E Smith, 686 Twelfth Ave, Salt LaKO 
City, Utah 
Meeting 

PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd, Chic^o. 1^1' 
Executive Secretary Di Chevalier L Jackson, 3401 No Bioaa i 
Philadelphia 40, Pa, U S A -j 

Meeting Seventh Pan American Congress of Oto Rhino Laryngology 
Broncho Esophagology 
Time and Place 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Di John J O’Keefe 
Vice President Dr Joseph P Atkins 

Secretary Dr William A Dell oaiKter 

Executive Committee Dr Harry P SchencK, Dr Benjamin H ’ 

Dr William A Lell, Dr William J Hitschler, and Dr Chevalier 
Jackson 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO ESOPHAGOLOGY 

President Dr Cesai F Villafuerte 

Vice President Dr Napoleon C Ejercito 

Secretaiy Treasuiei Dr Eusebio E Llamas 

Directors Dr Antonio L Roxas and Dr Armando T Chiong 

PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emory A Rittenhouse, 203 Masonic Bldg . McKeesport, 

Vice President Dr Carson S Demllng, 513 Jenkins Bldg, PittsDU £> 

Secretary Treasurer Dr Clyde B Lamp, 8101 Jenkins Arcade, Fd 
burgh 22, Pa 
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PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de ilendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President-Elect Dr Carl D F Jensen Seattle, Wash 
Secretary Dr Willard F Goff, 1215 Fourth Are, Seattle, Wash 


SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting University of Tieima, August 29 to September 1, 1960 


RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orne E Ghrist, 210 X Central Ave, Glendale, Cahf 
treasurer Dr Xonnan Jesberg, 500 So Lucas Ave , Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 X Madison Ave , Pasadena 
1, Cahf 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, Los An¬ 
geles 57. Cahf 

Mid Mmter Chmcal Convention annually, the last tivo tveeks in January 
at Los Angeles. Cahf 


SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chauman Dr Morris E Krucoff 
Nice-Chairman Dr Mas J Fischer 
Secretary Dr Adrian J Delanev 
Treasurer Dr Robert D Ralph 

ee mgs are held the second Tuesday of September, Xoyember January, 
-March and May, at 6 30 P M 
t'lace Army and Xayy Cluh, Washington D C 


SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

^ Xewton Place, Glasgow C 3 

^^®®®Mrer Dr J P Birrell, 14 Moray Place. Edinburgh 
gow c Dr H D Brown Kelly, 11 Sandyford Place, Glas- 


SOCIEDAD COLUMBIANA 
OTORRINOLARINGOLOGIA 


Presidents 

Secretario 

Tesorero 


Ur Alfonso Tribin P 
Dr Felii. E Lozano 
Dr Mario Arenas A 


DE OFTALMOLOGIA Y 
(BOGOTA, COLUMBIA) 


SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

1 ipL'p^^ J Deinaldo de Villiers 
Secrpt^"^®^ Jorge de CSrdenas 

tan Ur pablo Hernandez 
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SOCfEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Piesidente Dr Prank Canosa Lorenzo 
Vjce Presjdente Dr Julio Sanguily 
Secretarlo Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presldente Dr Aldo Remorlno 
Vice Presidente Dr Luis B Olsen 
Secretario Dr Eugenio Romero Diaz 

Tesorero Dr Juan Manuel Pradales „ 

Vocales Dr Osvaldo Sudrez, Dr Nondier Asis R, Dr Jorge Bergalio 
Yofre 


SOCiEDAD DE OTO RINO LARINGOLOGIA, 

COLEGIO MEDiO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presldente Dr D Adolfo Hlnojar Pons 
Vice Piesidente Di D Jose Perez Mateos 
Secretario General Di D Francisco Maranfis 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47 201 
Mexico 7, D F 

President Dr Rafael Gioigana 
Secretary Di Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael Gonzdlez 
Second Vocal Dr Juan Obeihausei 


SOCIEDAD NACIONAL DE CIRUGlA OF CUBA 

Presldente Dr Relnaldo de Villers 

Vice Presldente Dr Cfisar Cabrera Calderm 

Secretario Dr Jos6 Xlrau 

Tesorero Dr Alfredo M Petit 

Vocal Dr JosC Gross 

Vocal Dr Pedro Hernandez Gonzalo 


SOCIEDAD OTO RINO LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Von Fernando Beltrdn Castillo 
Secretario General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 


Presidente Dr Lmo M Lataza C 
Secretano Dr Ramon Prieto 
Tesorero Dr Josd Gomez Galizia 

Yocales Dres Enrique del Buono v O Benjamin Serrano 

SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
^ ice-Presidente Dr Siliestre Rincon Fuenmavor 
Secretano General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gomez 

Vocales Dr Miguel Octaiio Russa, Dr Benjamin Briceno, Dr Oscar 
Gonzalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpbo Kuhl 
Secretary Dr Decio Lisboa Castro 
Treasurer Dr Jorge Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 
^rst ^ ice Presidente Dr Alonso Rov 

second \ ice Presidente Dr Carlos Arango Carbone 
Esther Villalaz 
Tesorero Dr Ramon Crespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

^ Alberto Luis De Mendonca 
1 o ^“residente Dr Jaime de Magalhaes 
„ Secretano Dr Antonio da Costa Quinta 
^ becretano Dr Albano Coelho 

Antonio de Campos Hennques 
'o,,ais Dr Teofilo Esqunel 

t Antonio Cancela de Amorim 
Aiemda da Liberdade, 65, 1°, Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

Cahf Capt Maurice Schiff, MC, USX, U S Xai al Hospital, Oakland 

^^slnTutom^rTes^^ ^ 

Chuago"®m^'ember,t9G0®“' Otolar^n 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Presidpm m ^ ^ FTorence S C 

I ice-PreMdpnt*^ Ham Ross, Anderson S C 

Secretary Trn'’ Stack Spartanburg S C 

Meetin- ^°‘^®*’ick Macdonald Rock Hill S C 

Socieli in Carolina Eve, Ear Nose and Throat 

Hotel 9eptf 13 i-*' 1960 ^ ^ Headquarters -nrill be in the Kmg Cotton 
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SOUTH WESTERN LARYNGOLOGICAL ASSOCIATION 
(United Kingdom) 

President Mr Michael Robert Sheridan, P R C S., 7 Strangways Ten ace, 
Truio, Coln^\all 

Secretary and Treasurer Mr James Freeman, PROS, 22 Downs Park 
West, Bristol, 6 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chau man Dr George M Hailc, Professor and Head of the Department 
of Ophthalmology at Louisiana State University School of Meoicme, 
812 Maison Blanche Building, New Orleans 16, La 
Chairman Elect Dr Mercer G Lynch, Assistant Professor of Otoiaryn 
gology, Tulane University School of Medicine, 3503 Prytania St, New 
Orleans 15, La , 

Vice Chairman Dr Bernard J McMahon, Director of the 

and Clinical Professor of Otolaryngology, St Louis University bcno 
of Medicine, 8230 Forsythe Blvd, Clayton 24, Mo , 

Secretary Dr Albert C Esposito, First Huntington National ca 
Building, Huntington, W Va Formerly instructor of Ophthalmology, 
Ohio State University College of Medicine, Columbus, 0 
Meeting St Louis, Mo, October 81, 1960, to November 3, I960 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Building, Rich 

President-Elect Dr Emanuel U Wallerstein, Professional Building, 

Richmond, Va ^ T>„nnnl,e 

Vice President Dr Calvin T Burton, Medical Aits Building, uo 
Va 

Secretary Treasurer Dr Maynard P Smith, 600 Professional Building, 
Richmond, Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Nime K Joseph, Wheeling, W Va 
President Elect Dr Jonn A B Holt, Charleston, W Va 
Vice President Dr William K Marple, Huntington, W Va^ 
Secretary Treasui er Dr Albert C Esposito, Huntington, W Va 
Director for Two Years Dr James T Spencer, Chaileston, W Vt 
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THE PRINCIPLES AND PRACTICE OF BONE 
CONDUCTION AUDIOMETRY 

A Review of the Present Position 


J. D Hood.t 
L ondon, England 


Wheieas the technique of an conduction audiometiy is well 
established, the basic principles of bone conduction audiometiy 
aie still fai fiom being geneially understood In consequence, 
the tests aie still too often inefficiently peifoimed and hence 
fail to provide the vital diagnostic infoimation which is then 
purpose 

As will be shovTi, this disappointing state of affan s is quite 
unnecessaiy, and lequnes foi its collection no moie than a 
lational standai dization of oui technical equipment and test 
piocedures, wheieb3'' piopei use is made of the consideiable 
body of acoustic and physiological knowledge now at oui 
disposal 


An essential requnement with all bone conduction tests is 
the exclusion of the untested ear bj* means of an efficient 
luasking sound, so that all tlneshold leadings can be validlj* 
related to the tested ear In older to understand how this 
lequiiement aiises, we need to know fust ceitain facts con¬ 
cerning the transmission of air and bone conducted sounds 
across the head, second, the phj-sical chaiacteiistics of a 
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sound which confer upon it maximum efficiency foi the 
masking of puie tones of specified frequency 

The facts i elating to sound tiansmission acioss the head 
aie conveniently studied in subjects with noimal heaiing m 
one ear and complete deafness of the othei 

The results obtained are shown in Fig 1 The calibiated 



FIs' 1 


columns aie taken to lepiesent the available healing 
of each eai, the solid column at the left lepiesents tota ^ 
ness of the light eai Positive lesponses to the test 
diffeient levels above noimal thieshold aie indicated in 
and succeeding figuies by seiiated lines If an aii-con nc 
sound of 50 db is applied to the light, oi deaf eai, it m 
heaid in the left ear at thieshold intensity Similaily, n so 
of 80 db applied to the right ear will be heaid in the le , 

a level some 30 db above thieshold The leason foi this is 

sound fiom an air conduction leceivei is tiansmitted 
skull with an inteiauial attentuation of the oidei ot ^ 
By contiast, the interauial attentuation foi sound lio ‘ 
bone conduction leceivei applied to the light f ”^ioss 

gible, and the sound will be heaid at the left eai witi 

of only a few decibels 
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In the lo'tt'er half of Fig 1 aie shown the puie tone audio- 
giams of the light and left eais for air and bone conduction 
carried out without masking They indicate normal heaiing 
foi the left eai, and a severe conductive deafness for the 
light ear In agreement with this, the classical tuning fork 
tests applied to the light ear lead us into that well-known 
pitfall of clinical practice, the false negative Rinne, in fact, 
foi the reasons given, the threshold readings, both for air 
and bone conduction, obtained for the right ear and shown 
in the audiograms, are false readings derived from the left 
01 untested ear In the case of au* conduction, owing to the 
comparative^’- high interaural attentuation of 50 db, such 
false leadings are obtained onlj" when the stimulus intensity 
exceeds this level Clearly enough, true readings -^muld re¬ 
sult wnth any degiee of deafness of the right ear belo-^’- this 
level, hence the rule that when the difference in the air- 
conduction thresholds of the two ear's exceeds 50 db the read¬ 
ings for the worst ear cannot be relied upon, unless the better 
oar is excluded b 3 ' maskmg 


In the case of bone conduction, howmver, the situation is 
niuch more difficult Here the mteraural attenuation is negli- 
le, and hence, if the bone-conduction threshold of the right 
ear be raised bj* any amount above 5 db, a receiver on the 
light mastoid -will give false normal readings derived from 
e opposite untested ear, hence the rule that all bone con- 
nc ion tests require the exclusion bj' an air-conducted mask¬ 
ing sound of the untested ear A variety of masking noises 
een devised to serve this purpose A few, like those 
escii ed bj^ Zwuslocki (1951), or Denes and Naunton (1952) 
aie e icient, but of the majority it can onlj’^ be said that thej- 

aise e thieshold of the masked ear in some vague unspeci¬ 
fied manner 


fic^ understand what makes a masking sound ef- 

helpful to consider fust the masking of pure 
QUen^ ' Yhite noise, that is to saj’, noise hawng a flat fie- 
^P^^^um co\ering the whole audible frequencj* lange 
eneigj- per cvcle In Fig 2 is shown the 
lon of the thieshold of a pure tone of 1,000 cycles in 
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the presence of white noise The noise intensity is expiessed 
in decibels above normal thieshold, and it will be seen that 
below the 20 db level it produces negligible masking of the 
pure tone Above this level theie is an incremental equiva¬ 
lence in decibels of masking and of masking noise intensity 
At any masking level, therefore, the loudness of the white 




u 

O 

O 



5 WHITE NOISE INTENSITY ABOVE THRESHOLD Db-- 

narrow band MASKING NOISE INTENSITY ABOVE THRESHOLD Ob 

Fig- 2 


noise will be much m excess of the puie tone, since its inten¬ 
sity will at all times be some 20 db higher 

This bungs us to the first impoitant lequirement of a 
masking noise, namely, high masking efficiency which Denes 
and Naunton have defined as “good masking ability, bn 
minimal loudness ” Clearly, white noise does not confomi 
to this ideal, nevertheless, it is superior to some of tie 
masking noises incorpoiated in many'- commercial audiometeis 
A typical example is shown in Fig 3. The masking noise is 
modified mams hum, its intensity level m decibels above 
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normal threshold is sho^vn on the horizontal scale, and on the 
vertical scale the resulting threshold elevation of various puie 
tones It will be seen that foi frequencies above 1 000 cycles 
masking is giossly inefficient At 4,000 cycles no masking 
at all IS produced below an intensitj’ level of some 50 db at 
which point it IS already becoming unpleasantly loud to the 
subject 



MASKING NOISE intensity A30VE THRESHOLD Db 
Fig 3 

Havung considered these examples of inefficient masking 
sounds, sve wiU consider next how we set about oui task 
0 designing what we really require, that is to say, sounds 
^ ich have the maximum possible efficiency for the masking 
o le limited range of specified pure tones, which aie con- 
ren lonally used for bone-conduction audiometry. Here, as 
usual, ire turn for guidance to some of Fletcher’s (1940) 
6ai j upon frequency discrimination, loudness and mask¬ 
ing, which led him to define the existence of ceifain so-called 
bands Their significance lies in the fact, 
^11 a .that in any masking noise only those frequencies within 
j critical band centered around the pure tone con- 

aud'tif masking, and second, when the tone is just 

1 e against the background of noise, the total acoustic 
ou ei of the components within the band is the same as that 
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of the pure tone The principles are illustiated schematically 
in Fig 4 This shows noise bands of varying widths centeied 
about a single pure tone which is just audible in then piesence 
The acoustic energy, both in the bands and in the puie 
tones, IS repiesented by the enclosed area of each Band A 
IS only three cycles wide, and since its total energy is the same 
as that of the puie tone, the energy per cycle of the noise is 
only one-thiid that of the puie tone Band B is five cycles 
wide Once again, its total energy is the same as that of the 
pure tone, which thus has five times as much eneigy as eac 
cycle of the band The width of Band C is that of the ciitica 



Fig 4 


band, and yet again the total eneigy in the band is equal to 
that of the pure tone 

In bands D and C the noise specti um extends beyond th 
critical band, so that the total eneigy of the bands is m 
incieased Since, however, it is only the eneigy m the cri 
band which contiibutes to the masking, these noise a 
possess no greatei masking power, and the enei^ ^Tids 
the just masked puie tone lemains the same In othei ' 
those components outside the critical band, while t ey 
have the effect of making the noise very much lou 
tiibute nothing to its effective masking powei This 
us with the theoietical basis foi the concept of high m 
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efficiency, clearly our fust objective must be to lemove as 
much as possible of these unnecessaiy components 

Aie 'we likely to gam an 3 i;hing fiom the use of band widths 
which aie onlj' a fi action of the critical band, as foi example 
m Band B’ Apart fiom the fact that to do so would piesent 
veiy difficult technical problems of sound filteiing, we should 
gam nothing m efficiency and, m addition, would be faced 
With the added difficulty of the tonal similaritj- of the puie 
tone and the masking noise which might result in some con- 


Q 
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usion to the patient If, howevei, the band width of the 
masking noise is extended to coiiespond loughh- to that of 
e ciitical band, as in Band C, then we find that though 
masking sound and puie tone aie identical m pitch, thej^ are 
s 1 leadilj’- distinguishable, and hence aie not confused bv 
the subject tested 

The ciitical band widths foi the vaiious fiequencies aie 
s oil'll in Fig 5 As inll be seen, tliei* aie of the ordei of 
on^i a bundled cj'cles wide It would be technically impos- 
Pioduce noise bands to these specifications, noi, as 
be shown, is this necessaxv 
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In Fig 6 IS shown schematically the equipment we have 
used for obtaining nai row bands of noise, having the masking 
efficiency lequiied A white noise generator is followed in 
turn by a numbei of filteis of high selectivity centeied aiound 
each of the puie tones noimally used in bone conduction audi¬ 
ometry, followed in turn by an attenuatoi cahbiated in steps 
of 10 db Each of the filteis can be selected by means of a 
switch, and passes only a very narrow band of fiequencies 

The selectivity cuive for the band centeied at 1,000 c/s, 
which IS typical of the other curves, is shown in Fig 1 At 



FILTERS 

Fig: 6 


the center, the two vertical lines give the measuie of the widt i 
of the critical band The curves extend somewhat beyon 
the critical band at the base, nevertheless, the maximum 
eneigy in the band is centered within the two paiallel lines 

The dotted line in Fig 2 illustiates the high masking 
efficiency obtained with this band 

In contiast to the masking effect of white noise, theie is 
100 per cent masking efficiency The cuive begins at zeio, 
and theie is an exact one-to-one lelationship between noise 
level and masked thieshold Thus, if the noise is laise 
db, the pine tone threshold is laised by an identical amoun^, 
and so on All the noise bands aie similai m this lespec, 
and we legard it as one of then most important featuies 
Thus, if it is desiied to laise the thieshold of a puie tone 
say 40 db, it becomes a simple mattei of laising the intensi y 
level of the noise band by exactly the same amount ' 
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piactical importance of tins is best illustiated by consideimg: 
the simple application of these noise bands to the technique of 
bone conduction tests 

Fig 8 is a schematic ilhistiation of the lationale of the 
pioceduie employed at the Otological Reseaich Unit, and le- 
feried to for convenience as the “shadowing” technique Let 
theie be a puie nerve deafness of 40 db of the subject’s light 



eai to be tested, and no loss of healing of the left eai, as 
befoie, the columns of each side aie taken to lepresent the 
available heaiing, and aie cahbiated in decibels The solid 
poition of the left column lepiesents the neive deafness of 
the light eai A bone conducted sound at noinial thieshold 
mtensitj' applied to the light mastoid is heaid in the subject’s 
eft eai This plo^^des us \Mth the fust point on the graph 
shoMTi below, m vhich the masking mtensitj* at the left eai 
plotted on the hoiizontal scale and the bone-conduction 
neshold lesponses on the Aertical scale 

shown in Fig S, the masking noise at a level of 
db applied to the left eai laises its thieshold foi the bone 
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conducted test tone by 10 db In the same way, mci eases in 
masking noise intensity of 20 or 30 db will bring about in¬ 
creases of identical magnitude in the thieshold values foi the 
test tone Refeience to the graph shows, up to this point, 
this step by step coii elation, the “shadowing” effect between 
the intensities of masking noise and test tone thiesholds 
When, howevei, the masking noise leaches the 40 db level it 



Fip 8 


will be seen that the bone conducted test tone will be heai 
at thieshold by the light as well as the left ear A furthei 
intensity inciease of the masking noise to 50 oi 60 db wi 
fuithei laise the thieshold of the left eai alone, leaving tie 
test tone to be heaid by the light eai alone without fuit ei 
elevation above its tiue thieshold value, 40 db The tiue 
thieshold foi the light eai will thus be shoivn at a point on 
the giaph, lefeiied to as the “change-ovei” point, at whic 
the slope of the cuive changes fiom 45 degiees and becomes 
hoiizontal In the case being consideied, the change-ovei 
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point occuis at 40 db If, extending the argument, the deaf¬ 
ness of the tested ear had been 50, 60 or 80 db identical values 
of masking noise intensitj' would have been lequiied to reach 
the “change-over” points In all cases, tiue threshold lead¬ 
ings would be obtained 

The essential steps of the test piocedure aie thus 

1 The demonstiation of the “shadowing” effect This 
establishes that both masking noise and test tone are confined 
to the untested eai 

2 The identification of the “change-ovei” point This 
establishes the tiue thieshold of the tested ear 


A 


B 


C 





The case analyzed in Fig 8 is one of compaiative simplicitj 
in that the imilateial deafness was of the “nerv'e” type In 
unilateial deafness of the conductive type, howevei, we aie 
ccm lonted with a situation of considerably greater difficultj- 
IS arises, as -will be shown, from the fact that the inter- 
nuia attentuation of an air-conducted masking sound does not 
exceed some 50 db 


The situation is illustiated in Fig 9 

Heie, the subject has noimal heaiing of the light, or tested 
yi, and a pure conductive deafness of 50 db of the left eai 
is is indicated by the solid aiea adjoining the calibiated 
0 umn which lepiesents the inner ear hearing capacitv of 
me left ear, i educed in B and C by masking 
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conducted test tone by 10 db In the same way, mci eases in 
masking noise intensity of 20 oi 30 db will bung about in- 
ci eases of identical magnitude in the thieshold values foi the 
test tone Refeience to the graph shows, up to this point, 
this step by step con elation, the “shadowing” effect between 
the intensities of masking noise and test tone thiesholds 
When, however, the masking noise leaches the 40 db level it 
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will be seen that the bone conducted test tone will be heal 
at thieshold by the light as well as the left eai A fuifhei 
intensity inciease of the masking noise to 50 or 60 db wi 
fuithei laise the thieshold of the left eai alone, leaving tie 
test tone to be heaid by the light eai alone without fuit ei 
elevation above its tiue thieshold value, 40 db The tiue 
thieshold foi the light eai will thus be shoivn at a point on 
the giaph, lefeiied to as the “change-ovei” point, at wliici 
the slope of the cuive changes fiom 45 degiees and becomes 
hoiizontal In the case being considered, the change-ovei 
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As Littlei, et al (1952) so ably pointed out, the piactical 
importance of tins finding is consideiable, making possible 
as it does the accuiate deteimination of bone-conduction 
thresholds in the piesence of conductive deafness well beyond 
the limit of 50 db This is illustiated in Fig 10 Masking 
noises of intensities up to 90 db are applied to the left ear 
by means of a lubbei-tipped-insert receiver without feai of 
cioss conduction to the light ear 

Thus, at any intensitj' between 50 db, the air-conduction 
thieshold of the left ear, and 90 db, the masking noise will be 
effective in the left eai alone If we now apply the “shadow¬ 



ing” proceduie, and make step by step changes of masking 
intensity Muthin this lange, they ivill be found to leave un- 
alteied the bone-conduction thieshold readings In othei 
woids, the “shadoiving” effect is absent, and the threshold 
leading, 0 db, can be accepted as valid foi the light eai 

the deafness is bilateial, and of the mixed conductive 
and nerve tj-pe, bone-conduction tests may be gieatlj’ com- 
P icated, and indeed it is only witlun certain limits that 
accuiate results are then obtainable. 

An audiometiician needs to know vhat these limits aie, 
and it is fortunately possible to define them vnth reasonable 
accuracy The situation is analj*zed in the cases shoira in 
11 (A, B and C) In 11-A the sub 3 ect has a nerve deaf¬ 
ness of 60 db of the right ear and conducti\e deafness of 30 
^be left In order to establish the bone-conduction 
reshold of the light ear, the usual masking noise must be 
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In asceitaming the bone-conduction thieshold of the light 
eai we must, as usual, apply an air-conducted masking noise 
to the left ear Heie a serious difficulty arises, since befoie 
this noise can become effective its intensity must leach 50 
db, the amount of the conductive deafness At this intensity 
it will just oveicome the inteiauial attenuation foi aii- 
conducted sound, and begin to exeit a masking effect upon 
the light eai as well as the left If the intensity of the mask¬ 
ing noise be fuithei inci eased in steps of 10 db, a “shadowing 
effect will occui, and the bone-conduction thresholds, deiive 
equally fiom the two eais, will use jian 'passu In this in¬ 
stance, however, the “shadowing” effect will continue in¬ 
definitely, and no “change-over” point will be i cached 

The undei lying difficulty is cleaily to be found in the fact 
that the interauial attenuation of the air-conducted mas mg 
noise has a limit of some 50 db What is needed, theiefoie, is 
some means of extending this limit, and pioviding a ° 
masking noise intensities which will be above the aii-con uc e 
threshold of, and at the same time confined to, the le ea 
Within this zone, the “shadowing” proceduie could be app < 
and the absence of a “shadowing” effect would then pio 
that bone-conduction thieshold leadings weie deiive i 


the light eai, and could be accepted as valid 

The mannei in which such an inciease of the inteiauial at^ 
tenuation can be accomplished stems fiom a biief lepoi^ 
the use of inseit leceiveis which appealed in the 
the Electio-Acoustics Committee “Healing Aids and 
ometei,” 1947 In this it Avas suggested that the acou 
linkage betiveen the two eais which occuis when am 
conduction leceivei is used aiises from the vibiations 
paited to the skull at the aii-bone inteiface boun . 

leceivei Both Littlei, et al (1952) and ZAVislocki (IJ^ 
have earned out fuither studies, and it has been shovn 
the vital factoi affecting the attenuation is the aiea o 
head exposed to the an conducted sound waves 1 

smallei the aiea the gieatei the .^"[esentmg 

limiting case when an inseit leceivei is used, thus i 
the smallest possible suiface to the skull, the inteiai 
tenuation inci eases to a figuie as high as 90 db 
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the maximum piacticable level, will laise the thieshold of the 
left eai by a fuithei 10 db while leaving unaffected at 60 db 
that of the light eai This, theiefoie, will be its tiue thiesh¬ 
old 

Two factois deteimine the lesults thus obtained Fust, 100 
db IS accepted as the maximum intensity of masking noise 
which it is piacticable to use foi clinical tests With this the 
ciitical change-over point occuis at a level 10 db lowei, 90 db, 
and to this it is convenient to lefei as the maximum ciitical 
masking intensity Second, the thieshold of the tested eai 
can be detei mined onl 3 '^ if it lies at oi below the level of 
masking induced by the maximum ciitical masking intensit 3 ’^ 
in the untested eai 

Now, in Case 11-A this level is i educed b 3 ’’ 30 db, the 
amount of the conduction deafness and hence, 60 db is the 
maximum measuiable elevation of the bone-conduction thiesh¬ 
old of the light eai Fiom this we ma 3 ’’ deiive the limiting 
foimula 

Maximum measuiable bone-conduction thieshold=90 - con- 
ductue deafness (db) of opposite eai 

The application of the test pioceduie to the tliiee cases 
A, B and C, lepiesented in Fig 11, is shown in the giaph 

In all thiee the amount of the neive deafness of the tested 
cai IS the maximum measuiable accoiding to the limiting 
loiniula Thus 


Case A 60 db (90-30) 

Case B 40 db (90-50) 

Case C 30 db (90-60) 

In each case the true thieshold is given b 3 ' the change-ovei 
oin vhich occuis at the maximum ciitical intensiW, 90 db 
or masking noise 

Although foi simphcit 3 ’ of explanation the cases shown in 
al!f selected to exliibit conductive deafness 

° untested eai and neive deafness alone of the 
iiifi bone-conduction tests aie still possible 

un le limits of the foimula when the deafness, of eithei 
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Right ear 100 — 60=40 db 
Left ear 80 — 50=30 db 

In each case, the amount of the neive deafness is the maxi¬ 
mum which can be measuied accoiding to this foimula Thus 
foi the light ear 

60 db (amount of nerve deafness) =90 - 30 (amount of con¬ 
ductive deafness of left ear) 

Foi the left ear 

50 db (amount of neive deafness) =90 - 40 (amount of con¬ 
ductive deafness of light eai) As will be seen from the foie- 
going analyses, the use of the maximum efficiency masking 
technique desciibed in this communication bungs within the 
lesolving power of air and bone-conduction audiometry all 
but the few exceptional cases w'hich he beyond the bounds 
of the limiting formula 

In all cases howevei, caieful attention should be given to 
the fundamental features of the test pioceduie which is out¬ 
lined as follows 

1 Establish the aii-conduction audiogiam of both eais in 
the noimal way with masking, if necessaiy, of the untested 
eai, I e , when the diffeience in the healing loss betAveen the 
two eais exceeds 50 db 

2 Find the bone-conduction thieshold ^vlth the bone-con- 
ductoi applied to the mastoid of the tested ear without mask¬ 
ing of the untested ear 

■5 Apply the masking noise of the appiopiiate band to the 
untested ear by means of an insert leceivei and find a bone- 
conduchon thieshold reading 

4 Apply the “shadowing” pioceduie thus Inciease the 
level of the masking noise by 10 db above thieshold and le- 
test the bone-conduction threshold If the bone-conduction 
threshold is raised by 10 db inciease the masking intensity 
by another 10 db and repeat Continue this pioceduie until 
the point IS reached at which the bone conduction lemains 
constant with further additional incremental steps of 10 db 
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one 01 ’ both eais, is of the mixed type This is illiistiated m 
Fig 12 In the light eai there is a conductive deafness of 
40 db with a neive deafness of 60 db The air-conduction 
audiogiam thus shows a loss of 100 db In the left eai theie 
is a conductive deafness of 30 db with a neive deafness of 
50 db. The an-conduction audiogiam thus shows a loss of 
80 db With no masking noise applied to the left eai the 
bone-conduction thieshold leading is 50 db, deiived, in fact, 
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horn the left eai, though this cannot be specified at this stage 
of the test 

This leading lemains constant with inciease of masking 
noise intensity up to 80 db With the mashing intensity w 
creased to 90 db, howevei, and still confined at this leve o 
the left eai, the threshold leading is incieased to 60 
lemams unchanged when the masking intensity is fui i 
inci eased to lOOdb As shown m the graph, "shadowing 
occuis between the 80 and 90 db levels of masking noise m 
tensity with the "change-ovei ” point at 90 db It fo ons 
that up to the 80 db level of masking noise intensity, 
thieshold leading, 50 db, must be deiived fiom the left eai , 
fuithei, that at and above the 90 db level, the thiesio c 
leading, 60 db, is deiived fiom the light ear Subtiaction 
these bone-conduction losses fiom the an -conduction oss 
gives the amounts of the conductive deafness, thus 



FRONTAL SINUS SURGERY 


The Use of Mucopenosteal Flap for Reconstruction 
of a Nasofrontal Duct'' 

Joseph H Ogura, M D , 

Ronald K Watson, M D ,t 
and 

A A JUREMA, M D ,r 
St Louis, Mo 

INTRODUCTION 

Suigeiy of the frontal sinus has been fraught with failure 
foi one mam reason closuie of the nasofiontal duct' This 
papei presents a method of maintaining patency of the naso¬ 
frontal duct The original description was published in the 
South American literature by Tato® in 1948 The method 
consists of rotation of mucopenosteal mucous membrane flaps 
from the nose upward into the frontal sinus to create a new 
nasofrontal duct common to both sinuses We present a small 
seiies with an advanced form of frontal sinus disease, le, 
unilateral orbital complications, fistulae, mucoceles, and/or 
ony wall destruction, where the problem of the nasofrontal 
duct is obnous 


REVIEW OF LITERATURE 


In renewing the literature on surgery of the frontal sinus 
^ IS apparent that closure of the nasofrontal duct is stated 
to be the greatest cause of recurrence^® In 1942 Goodale® 
^yeved 182 cases of frontal sinus disease at Massachusetts 
Je and Ear Infirmary and found a recurrence rate of 30 8 
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HOOD BONE CONDUCTION AUDIOMETRY 


of the masking noise This is the “change-ovei” point, and 
gives the tiue bone-conduction threshold of the tested eai 

Suggestions foi the impiovement of standaid equipment 
tend to encountei two kinds of objections fust, that thev 
involve excessive technical difficulties, second, that the solu¬ 
tion they offei is fai fiom complete, and hence fuithei de¬ 
velopment should be awaited 

Neither of these objections appeals to be applicable in the 
piesent situation No seiious difficulties attend the geneia- 
tion or application of the masking sounds desciibed, and as 
foi fuither developments, these cannot be expected since m 
many lespects the efficiency obtained is 100 pei cent, at wiici 
level an ample leseive is piovided foi the attainment of pi^ic 

tically all the clinical lesults which aie lequiied It is, leie 

foie, to be hoped that the methods desciibed will fmd use u 
application in impioving the design of standaid audiome iic 
equipment 
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THE JAMES E NEWCOMB AWAKD 

Di Joel J Piessman, of Los Angeles, was chosen ^ 
membeis of the Ameiican Laiyngological Association a ^ 
annual meeting lecently, to be the lecipient of the 
Newcomb Awaid foi his outstanding contiibution to iese< 
in otolaiyngology 
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of the fiontal sinus ca^ntJ" iivith scar tissue depends upon the 
total obliteiation of the sinus and of the nasofiontal duct 
■Rith removal of aU mucous membranes 

The Ljmch tj'pe external fiontal is satisfactory if the legion 
of the nasofiontal duct is not mvolved by disease 'S^^len it 
IS, a nevr nasofiontal duct is lequued This is maintained 
by the use of artificial tubes foi a vaiiable period of time and 
IS not ideal because of the lack of ciha and noimal glands, a 
mucosal-lmed duct is preferied If a large opening is made 
into the ethmoids this vrill frequently close in time legaidless 
of initial size 

The De Lima appioach to tlie fiontal via the antium and 
ethmoids is the piocedme of choice foi piimaiy disease in 
antium and ethmoids with secondary frontal involvement, but 
this method should not be used to piovide peimanent drainage 
■vi'hen the nasofiontal duct is irieversibly obliteiated bv the 
disease A combination of the Bergaia osteoplastic oi Lynch 
tj'pe methods with the De Lima approach still does not always 
assuie a peimanent drainage fiom the frontal sinus, in \'iew 
of the maiked tendency to scar formation m the region of the 
fiontal floor which may obliterate the suigically created 
opening into the ethmoids 

The tiephine method is an emeigencv piocedme and is done 
to lelieve the acute puiulent infection and piovide tempoiary 
diamage 

The use of mucosal flaps fiom the nose is not new They 
be unilateral oi bilateial Actually this method is a 
raeans foi leconstruction of the new nasofrontal duct com- 
med With an appioach to the fiontal sinus The bilateial 
ap technique is preferied because the new openmg is lined 
®^des mth an absence of a mi dime partition and is moie 
h than one lined only on one side By tiiming 

ot flaps the new duct is made wider, and tendencv to steno- 
-is is 1 educed by loss of the midline wall, which in essence 
IS le infei 101 extension of the intei sinus septum 

INDICATION FOR FRONTAL SINUS SURGERY 
generation ago a great deal of radical sinus surgery Mas 
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per cent for infection and 22 2 per cent for mucoceles. Pnor 
to his paper and subsequent to this, various methods have been 
suggested to maintain patency of the duct. These include 
the use of learners, dilators, skin giafts, mucosal giafts and 
the permanent placement of plastic, gold and tantalum tubes 
Walsh's” suggestion that the nasofiontal duct be left alone, 
if not damaged by disease, is obviously the best tieatment; 
howevei, there aie many instances wheie the duct is obht- 
elated or destioyed by disease, but where theie is no osteo¬ 
myelitis It IS foi these cases that the mucosal flap method 
IS advocated to leestabhsh adequate diamage 

At the piesent time several surgical pioceduies are avail¬ 
able foi tieating disease of the frontal sinus and the pimcip e 
underlying each is different These aie 

i The classic obliterative pioceduie (Riedel and Lyman) 

The osteoplastic flap approach for exposure (Gibson 
and Walker) 

The osteoplastic flap procedure with obliteration (Ber 

gar a) 

S The Lynch type external frontal and its variations 

4 The Ermiio de Lima frontotomy through a tians-antial 
ethmoidectomy 

5 Simple trephining of the frontal floor 

Mucosal flaps turned up from the nose eithei unilateia 
(Sewell and Boyden-’®) oi bilateral (Tato®) 

Each method has its advantages and disadvantages The 
classic obliterative procedure is advocated only foi I 

osteomyelitis of the frontal bone, it is usually deforming a 
IS not necessaiy if alternative methods are available 

The osteoplastic flap gives veiy wide exposure m 
with tumois 01 osteomas of the fiontal sinus, but this 
does not m itself piovide drainage and presumes a func lo 
nasofrontal duct 

The success of the osteoplastic approach with obliteration 
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of the fiontal sinus cavity with scar tissue depends 
total obliteiation of the sinus and of the nasofrontal i 
mth lemoval of all mucous membranes 


The L^mch type external fiontal is satisfactoij i 

of the nasofiontal duct is not mvolved by disease icn i 
IS, a new nasofiontal duct is leqiiiied This is 
by the use of artificial tubes foi a vaiiable peiiod o 
is not ideal because of the lack of cilia and noima g an ® ^ 
mucosal-lined duct is piefeiied If a laige opening is ma e 
into the ethmoids this will fiequently close m time legaid es 
of initial size 

The De Lima appioacli to the fiontal ma the antium and 
ethmoids is the pioceduie of choice foi piiniaiy ^ 

antium and ethmoids with secondaiy fiontal mvolvemen , u 
this method should not be used to piovide peimanent drainage 
when the nasofiontal duct is iiieveisibly obliteiated > 
disease A combination of the Beigaia osteoplastic oi 
ti'pe methods with the De Lima appioach still does not a uais 
assuie a peimanent diamage fiom the fiontal sinus, in view 
of the maiked tendency to scai foimation in tlie legion o le 
fiontal floor which may obliteiate the surgically created 
opening into the ethmoids 

The tiephine method is an enieigencv pioceduie and is done 
to lelieve the acute puiulent infection and piovide tempoiaii 
diainage 


The use of mucosal flaps fioni the nose is not nen ici 
mav be unilateial oi bilateial Actually tins method is a 
means foi leconstiuction of the new nasofiontal duct com¬ 
bined with an appioach to the fiontal sinus The bilateial 
flap technique is piefeiied because the new opening is lined 
On two sides with an absence of a midline partition and is moie 
likely to stay open than one lined only on one side tinning 
both flaps the new duct is made widei, and tendency to steno¬ 
sis IS 1 educed by loss of the mi dime wall, which in essence 
is the mfeiioi extension of the intei sinus septum 


INDICATION FOR FRONTAL SINUS SURGERY 
A geneiation ago a gieat deal of ladical sinus suigei> was 
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peifoimed, and iiievei’sible harm was done Exenteiation of 
the inteiior of the nose maikedly alteis the noimal physiology 
and left many people "nasal cripples ” Since then theie has 
come a bettei undei standing of the normal function of the 
nose and a moie conservative appioach to sinus pioblems 
Whenever possible normal structures aie left undistuibed and 
mucosa which has not suffeied iiieveisible changes due to 
infection is left intact The main objective has been to achieve 
good diainage When this is established much of the pathol¬ 
ogy will deal up without ladical suigeiy Hence smgica 

attack on the fiontal sinus is indicated pi imaiily foi 1 oibita 

complications such as cellulitis, abscess or displacement, 2 
mucocele, 3 fistula, 4 chronic seveie lecuiient fiona 
sinusitis with sevei e local signs and symptoms due to infection 
01 associated with osteoma We assume that the nasofion a 
duct must be closed to pioduce this localized pathology Some 
cases lequiie suigeiy to the antia and ethmoids as we as 
the fiontals This is usually done as a sepaiate pioce ui 
eithei befoie oi after the fiontal suigeiy, but it mav 
combined 


SURGICAL TECHNIQUE 

A cuived incision as desciibed by Lynch is made down to 
and thiough the periosteum It begins in the eyebiow an^ 
extends medially to a point midway between the budge o 
nose and the innei canthus of the eye The incision 
tinned infeiioily along the lateial edge of the nasal bone o i 
distal edge and then cuives lateially two oi thiee milhnie e 
The peiiosteum is elevated fiom the supia-oibital 
medial wall of the oibit, the nasal bone and the ascen i 
piocess of the maxilla The anteiioi and posteiioi etinioi 
aiteiies aie divided and tied oi cauteiized 
oibital neive and vessels aie saciificed The 
the laciimal sac aie detached and displaced lateially w 
globe The fiontal sinus can then be enteied eithei no 
the flooi 01 via the anteiioi ethmoid cells 

Fiequently the disease piocess has luptuied thiough the 
fiontal flooi and the sinus is enteied while making 
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cision In many cases the entiie loof and medial wall of the 
Dibit have been eioded, and the fiontal and ethmoid sinuses 
are one laige cavitj- full of fibious and granulation tissue 
The fiontal sinus is enteied and the opemng enlaiged by 
lemoving the flooi and oieihangmg supia-oibital bone with 
rongeuis 


If the ethmoids are not involved, they aie not distuibed any 
inoie than is necessaij* foi the foimation of mucopeiiosteal 
flaps A complete ethmoidectomy is done at this stage if 
indicated When this exenteiation of fiontal and ethmoid 
legions IS complete the foimation of the mucopeiiosteal flap 
IS begun 


Using a cutting bun as used in mastoid siiigeiy and cu- 
lettes, the nasal bone, laciimal bone and a portion of the 
ascending piocess of the maxilla on the involved side are 
lemored (see Fig 1) The mteisinus septum is taken down, 
and the nasal spine of the fiontal bone is thinned Theie is a 
tiiangulai wedge of bone lying between the medial portion 
of the two fiontal sinus cavities and the budge of the nose 
This must be removed and made smooth 


There should now still remain a mass of bone lying anterior 
to the cribriform plate and just superior to the vault of the 
nose This is the root of the peipendiculai plate of the eth¬ 
moid and the nasal septum (see Fig 1) This bone is caie- 
ullj remored until the mucous membrane of the nasal vault 
3s exposed Bone is removed anteiioilv as far as possible 
without lowering the projection of the dorsum in order to 
&ue as much anteio-posteiioi dimension as possible to the 
niiicosal flap When one side has been exposed further bone 
expose the rault on the opposite side The 
''■'1 th of the flap is limited anteiioily br the midline pio- 
Jection of the nose and posteiioily by the anteiioi end of the 
cii iiform plate (see Fig 1) The flaps aie then pushed 
into the nose, and the bony septum is i emoved with bin i 
^n longeuis Great care must be taken not to tear the flaps 
len the mucosal domes have been r\ ell exposed and their 
n uie bed fashioned the nearest side is cut fust, the two 
^'ois aie cut vitlr cuired scissois as fai anteiioilv as pos- 
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a ^ 



b 


j. j 

rig- I Sagitt-il section of frontal sinus A''ie« of no“tcrlor 

liontal sinus ab—\.n arbitiaij lino marked ronrestiits tlir 

nail of the front'll sinus lien piojected nKto I" P'’" 

anteiior attachment of the middle turbinate The of mucoi’f''' 

tenor to this line td—antei o-postenoi dimension ot uom pir 

ostial flap 1—heat' wedge of bone deep to glabella 


ptndiculai plate of ethmoid 
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sible The medial laj’er is cut as fai infeiioily as can be 
leached A similai incision is made posteiioily, usually slop¬ 
ing doYTiwaid and forwaid (see Figs 1 and 2) 

Piessing the double layeied flap lateially the mucosal at¬ 
tachment to the septum is cut and the flap turned upivaid 
and lateially Usually a fuithei small poition of the ascending 



p - Preparation of septo-mucoperio'itial flaps (modified after Tato) 
^ S—perpendicular plate of ethmoid and septum partiallA remo\ ed 

posterior wall of frontal sinus 


piocess of the maxilla must be iemo\ed so that the flap amII 
he flat on the peii-oibita (see Fig 3) This flap is caiefully 
tucked out of the way and the opposite flap cut m a simdai 
mannei The aiea of bone lying between the open field and 
he opposite nasal bone, tiochlea and lacrimal sac, must be 
smooth and flat so that the mucosal flap can be turned up- 
^aid and lateially into the opposite fiontal sinus (see Fig 
e must tiy to achieie a sjmimeti ically funnel-shaped 
opening mto both fiontals diaming into the anteiioi nasal 
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3 Pinal position of bilateial septo-mucoperiostial flaps (iiiod 
aftei Tito) 

vault with intact mucous membiane flaps lining both the 
lateial walls of the funnel On the involved side the flaji ^ 
sutuied once oi twice to the peii-oibita On the opposite si e 
the flap IS just laid into position 

Two laige lubbei catheteis aie inseited thiough the nose, 
up thiough the new funnel opening into both fiontal 
These help hold the flaps in position They aie also held > 
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nasal packing and by a heaiT silk sutuie passing thiougli the 
catheteis and ovei a button on the foiehead This is left in 
foi at least thiee weeks The nasal packing can be lemoved 
in two to foui days 


VARIATION OF TECHNIQUE 

Once the fiontal flooi has been opened the sinus is examined 
and the aiea of the nasofiontal duct inspected This aiea is 
usually maikedly involved mth gianulation tissue and scai- 
iing, thus lequiimg the cieation of a new duct Such cases 
aie fiequently bilateial It is best to lemove all the fiontal 
flooi to pi event pocket foimation lateially 

Van Alyea and otheis have advised leaving mucous mem¬ 
brane in the sinuses when iiieiersible changes have not oc- 
cuiied, pioviding adequate diainage is possible The mucosa 
IS not completely removed loutinely, only that poition shomng 
what IS consideied irreversible changes, such as intia-mucosal 
abscesses and large amount of granulation tissue, etc 

Ve have left inactive diseased mucous membrane, such as 
mucocele lining oiei posterloi wall erosion, on the assumption 
that, with a new functioning nasofiontal duct which pioMdes 
peimanent diamage, the mucosa would return to normal, and 
the follow-up has borne out this assumption 

If the supia-oibital margin has been eroded anteiioih the 
edges are smoothed mth longeius When the posterior wall 
las been destiored and the dma is exposed tins area is ex¬ 
amined for extia-duial abscesses 

The anterior end of the middle turbinate usually marks the 
poster lor extent of the frontal floor in the mi dime Hence iii 
Piepaiation of the mucosal flaps dissection anterior to this 
point clears the ciibiiform plate (see Fig 1) The anteiior 
0 imoids only aie entered m fashioning the bilateral flaps 
^ complete ethmoidectomv is not routinely done nor is a 
-P enoidectomy, howerei, the anteiioi ethmoid cells deep oi 
a eial to the flap must be well exenteiated and the anteiioi 
part of the middle tuibinate fieed and lateially displaced to 

01 m a smooth bed foi the flaps Obrious disease is of course. 
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Fifi- 3 Final position of bllateial septo-mucoperiostial flaps (modif 
after Tato) 

vault with intact mucous membiane flaps lining both the 
lateial walls of the funnel On the involved side the f ap 
sutuied once oi twice to the peii-oibita On the opposite sice 
the flap IS just laid into position 

Two laige lubbei catheteis aie inseited thiough the nose, 
up thiough the new funnel opening into both fiontal 
These help hold the flaps in position They aie also he 
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Fib i Pre- and postoperath e photograph of patient 
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removed When disease is piesent in the ethmoids and sphe¬ 
noids on the opeiated side, these aie thoioughly cleaned fioni 
above When these are present on the opposite side also a 
De Lima transantral ethmoidectomy without fiontotomy is 
done, thus not distuibing the mucosal flap When disease is 
piesent in the antium, on the opeiated side a Caldwell-Lnc 
proceduie is peifoimed These piocediues can be done eitliei 
befoie 01 aftei the fiontal operation oi as a combined pio- 
cedure 


CLINICAL FINDINGS 

In a senes of 21 patients, 20 presented the usual subjective 
and objective findings of chionic obstiuctive fiontal sinusitis 
such as 1 bone destiuction, £ fistulae, 3 adjacent oibi a 
signs 

Seventeen of the cases had bone destiuction of the flooi of 
the fiontal sinus by disease Thiee moie had a flooi 
due to a pievious Lynch pioceduie One of the oiigma 
had had a pievious Lynch operation but had had flooi ce 
struction by disease at that time 

Theie weie thiee cases with a cutaneous fistula 

Only one of the 21 did not have a bone defect at the tune 
of the mucopeiiosteal flap opeiation 

Fifteen patients had globe displacement Six of these pm 
sented a soft, slightly tendei, cystic swelling just above 
mnei canthus of the eye as m the classic desciiption o . 
cele (see Fig 4) The lemammg nine had a pievious oi i < 
cellulitis and presented themselves with an edematous, 
durated uppei lid in various stages of resolution One o ic 
had left frontal srnusrtis which resolved on treatmeu e 
where wrth antrbiotics Two months later he „ 

blrndness rn the left eye associated with local pain and swe i 
of the forehead and upper lid A diagnosis of optic a 
secondary to left frontal sinusitis was made when le 
fust seen m our clinics three Aveeks later 

There was one incidence of orbital displacement uh 
ophthalmoplegia and pallialedema but normal vision 
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RESULTS 

In this senes of 21 patients caieful follow-up examination 
was possible in 20 fiom one to ten yeais One has been lost 
to follow-up AH but one have been fiee of anv complications 
One of the twentj^ had an episode of mild swelling of one 
eyelid in the postopeiative peiiod She had had a pievious 
Lj-nch ti-pe external fiontal opeiation which had been fol¬ 
lowed by lecuiimg oibital swelling soon afteiwaids, lequiiing 
suigery She had no complications in the latei followup On 
examining hei lecently the nasal passage to the light fiontal 
IS open but naiiow instead of being wide and funnel-shaped 
at the loot of the nose We think this is the leason foi the 
less than optimal lesult 

Two haie had occasional mild headaches on the side of 
oiiginal pathologi' In all cases the new nasofiontal duct has 
lemained open and functioning dm mg uppei lespiiatoiy 
infections Duiing colds then complaints aie no moie seveie 
than those of othei noimal people wnth the same temporal y 
infection 

We feel that in oui senes we weie successfully able to cieate 
a new functioning nasofiontal duct in all cases Boyden= has 
published a much laigei senes of unilateial flap cases with a 
ongei follow-up, and his lesults piove that the mucosal flap 
^chnique is veiy satisfactoiy We feel that the bilateial 
ap method peimits a much widei opening to be made ■with 
ess chance of nan owing dunng uppei lespiiatoiy infections 

Inactive mucosa lining a fiontal sinus, as with mucocele, 
need not be entiiely lemoved Theie aie manv who would 
■"ondei at the advisability of leaving mucocele lining which 
appeals thickei than noimal Actually this lining vas left 
since ^^e have felt a patent new nasofiontal duct is moie 
i^poitant than the lemoval of mucosa that appeals thickei 
lan noimal Obnously, we do not ad\ocate leaving intia- 
ucosal abscesses oi infected lining, howevei, meticulous 
xcision of all mucosa vhile theoieticallv admsable seems to 
no necessaiy at least in oui mucocele cases Return to a 
noimal” inactive lining appaiently occuis 
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In anothei, a laige osteoma involving the flooi of both 
frontals, the laciimal bone, ethmoid labyrinth and front face 
of the sphenoid on the light was the cause of nasofiontal 
duct obstiuction and oibital cellulitis 

Of the foui patients who had a pievious Lynch type opeia- 
tion, one developed a cutaneous fistula, one developed oibital 
abscess with some globe displacement, and two had lecinimg 
swelling of the uppei lid which subsided on antibiotics 

Only one of the total number had peisistent local discom- 
loit resisting conseivative management as the sole indication 
foi suigeiy 

Bony destiuction of the posteiioi wall of the sinus oi the 
medial wall of the oibit occuiied only in the piesence of a 
destroyed fiontal floor in this senes In eveiy case, at sin- 
geiy the nasofiontal duct was found to be obliteiated v 
disease or mailcedly nan owed 

SUMMARY OP CLINICAL FINDINGS 


Pi evious Sui gery— 2 

Frontal flooi trephine ^ 

I & D Pen oibital abscess ^ 

Lynch type external fiontal 1 

Intranasal ethmoidectomy 

Associated Suigeiv— 2 

Cald^^ ell Luc 3 

Tiansantial etbmoidectomv „ 


Bilateral Disease 
Unilateral Disease 


Etiologic and Pathologic Findings— ij 

Infection with oibital displacernent C 

Mucocele uith oibital displacement 2 

Allergy 1 

Osteoma 3 

F B Shiapnel 2 

Fiactuie ^\ltll infection 

Bone Destiuction 

Plooi of fiontal—b\ disease ■} 

Flooi missing pievious L\nch 3 

Flooi missing at fust LmicIi C 

Posteiior wall 

Oibital Displacement '/ 

Functional Oculai S^mptoms 5 

Cutaneous Fistula 


Total Cases 
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9 Tato, J M Senos Frontales Cirurgia Avenamiento Unico Fronto 

nasal Nediano de Ambos Senos Fronta les Mediante Acceso E\terno Uni 
lateral Otolaryngol Ano J, 1(1) 1948 

10 Tato, J M ^ Sibbald, D W , and Bergaglio, 0 E Surgical Treat¬ 
ment of the Frontal Sinus by the External Route The Lartx-goscope, 
64 504, June, 1954 

11 Walsh, T E Experimental Surgerj of the Frontal Sinus The 
Role of the Ostium and Nasofrontal Duct in PostoperatiA e Healing The 
Laiingoscope, 53 75, Feb, 1943 

12 Weille, F G The Problem of Secondary Sinus Surgery Trans 
Amer Laryngol Assn , fi7 151, 1946 


UNIVERSITY OF TORONTO—POSTGRADUATE 
COURSE IN OTOLARYNGOLOGY 

On May 11, 12 and 13, 1961, theie tvill be piesented a 
giaduate couise in this specialty by the staff of the Depait- 
ment of Otolaiyngology, assisted by two distinguished guests 
Di Philip E Meltzei, Piofessor of Otolaryngology, Harvard 
Medical School, Chief of Otolaiyngology, Massachusetts Eye 
and Ear Infirmaiy, and Di W G Hemenway, Depaitment of 
Otolaiyngology, Univeisity of Chicago 

The fust session will begin in the afternoon of May 11th, 
^ the Royal Yoik Hotel, Toionto, in conjunction with the 
ection of Otolaiyngology of the Ontaiio Medical Association 
e lemainder of the sessions will be held in the clinical aieas 
of the University of Toionto 

til ^^ompt will be made to assess, discuss and demonstrate 
e newer pioceduies employed in the surgeiy of deafness 
e piesent suigical tieatment of head and neck pioblems 
e presented with special considei ation of the neiv con- 
oep ions of the lesponsibilities of oui specialty in their 
^iianagement 

The fee for the couise will be $40 00 and will include a 
complimentary dinner 

address all inquiries to the Diiector, Division of Post- 
^ uate ^ledical Education, University of Toronto 
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SUMMARY 

A method of i econsti uctmg the nasofrontal duct is pie- 
sented It is based on the woik of Boyden and Tato and 
consists of the lotation upwards and latex ally of mucosal 
flaps fashioned fiom the latex al wall and septum of the nose 
A series of 21 cases xs dxscussed Thexe wexe 17 cases with 
destiuction of the bony walls of the fiontal sinus, 15 with 
displacement of the globe and thiee cases of cutaneous fistula 
Mucocele lining has been left without any folloxv-up complica¬ 
tion The mucosal flap technique was used in all cases and 
was bilateial in 17 and unxlatexal in four In all cases, the 
method successfully leconstructed a functioning nasofiontal 
duct 


CONCLUSION 

The common cause of failme m suxgexy of the fxontal sinus 
xs obstxuction of the nasofiontal duct The use of bilateia 
septopei’iosteal mucous membiane flaps fiom the nose is a 
veiy satisfactory method of ieconsti uction of the nasofion a 
duct Admittedly our sexies xs small, but shoit term xesu s, 
fiom one to ten yeais, appeal satisfactoiy 
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. -A —This IS a box representation of the cochlea (a Bekes\) as 
scTin't,approaching pressure peak SV—scala \estibuli ST — 

o\al and round ivindot\s are at the left and the 
is A*’® right The basilar membrane 111111 the organ of Corti 

Diacpd between SV and ST B—A conduction mechanism 

two w oial window creates pressure differential at the 

tures rnr.fr®. pressure is greater at the oial window and the struc- 

C_Tho ncf. 1 " round window as indicated bi the dotted lines 

to the anatomical relationship is for the oial window to be closer 

cochlenr o.r, ? Paak than is the round window Limited moiement of the 
second afitTf® indicated by the dotted lines D —fraction of a 
of disninnkif , pressure peak is at the round window and a reiersal 
P acement of the structures is indicated 


^ iici can be piopagated thiough any defoimable medium 
ound spieads with a ciiculai front in all diiections fiom its 
souice Sound eneigj^ is giadually consumed and dissipated by 
medium through which it passes, plus the 
^ spieads ovei an oveiwhelming area ^Vlllle sound 

j usually lepiesented as a cuive (see M-0, Fig 1), it actually 
a succession of fionts of positive and negative piessuie 
ranges (compiession—M, rai efaction—N) vith i elation to 
equihbiium This point of equilibiium is lepie- 
a e in Fig 1 by the dotted line XY on the cuite and at 







CLINICAL ASPECTS OF TYMPANIC SOUND 
CONDUCTION 


Arthur L Juers, M D , 
Louisville, Ky 


Recent advances in the suigical lestoiation of effective 
tympanic sound conduction make it necessaiy that the o o 
ogist has a full understanding of the noimal, the pa o 
logical and the suigically leconstiucted sound 
mechanism The advent of fenestiation suigeiy piovi e ic 
initial impetus to understand bettei the mechanisms ° 
tiansmission to the innei eai No attempt will be ma e e 
to leview the complete evolution of this knowledge o 
Paiticular ciedit for expeiimental and theoretical con u 
tions should go to V Bekesy,^ Wever and Lawience I ’ 

Wullstem* and Zollnei'^ have made contiibutions 
ical aspects of the subject The author has lecoi e 
clinical observations and theoietical consideiations, an 
pieviously published ideas will be used togethei 
additions Many details conceimng the mechanics 
panic sound conduction weie piesented by Lawience an 
stein at the Woikshop foi Functionally Recons 
Suigeiy piesented at Northwestern Univeisity by 
m Maich, 1959 ® ^ 

Foul diagiams will be used to show the 
effective sound tiansmission to the inner at- 

pathological and suigically leconstiucted „ehips 

tempt IS made to confoim to noimal anatomical le ^ 
Actually, the wave lengths of audible sound ^ „i 

much longei m i elation to the cochlea than is m 
these diagiams 


PHYSICS OF SOUND 

Sound can be defined as an audible vibiatoiy distu 

•Piesented at the meeting of the Indianapolis OphthalmoloSical 
lao nlolog.cal SocieU No^ 12 1919 ^,.,0 Lari nffoscope OfO- 

Pditor’s Xote This manuscript received In The Lari b 
accepted for puhlicatlon Peb 1 1960 
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■with the oval v.^ndo'w Tins accomplishes two things the 
■^de suiface (top of the T) “collects” sound pressure from a 
inde aiea and tiansmits it to the oval window, this collected 
sound has enteied a solid medium, tlie conduction mechanism, 
■which conducts sound at a much gieater speed than is tiue of 
the sound which will reach the lound window bv an As a 
lesult of these tivo factois, the piessuie differential in favor 
of the oval window moves the cochlear fluids and basilai 
membiane stiuctuies towaid the round window as indicated 
bv the dotted lines 

V Bekesy’" has shown that the oval ivindow is usually 
slightly lateral to the round window m relation to the axis 
of the external auditory meatus This is indicated in C, Fig 1 
Consequently, even in the complete absence of a tjunpanic 
inembiane and ossicles, there is some piessuie differential at 
the two windows and some hearing by air conduction The 
lelatne lateiahti’ of the two windows is somewhat variable 
D. m Fig 1, shows the leveisal of cochlear fluid moiement 
when the piessuie peak has passed the oval window and has 
leached the lound window 

normal conduction mechanism 

The following functions can be listed foi the normal con¬ 
duction mechanism 

1 Areal ratio 

2 Round window sound pi otection 

3 Level action 

-f Some limitation of excessive excursion in response to 
loud sounds 

The chief function of the normal conduction mechanism is 

0 pioiide what is referred to as the areal ratio The larger 
^ui ace of the tmipanic membrane “collects” sound pressure 

' uc r IS then transmitted to the smaller stapes footplate 

iiough the ossicular chain (see Fig 2). The areal ratio is 
suiface area of tympanic membiane to that 
le stapes footplate The effectn e, mobile area of the tym- 
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the point Z in the veitical lines M-N lepiesents a single 
vibration of a tuning folk and M-0 a double vibiation (dv) 


A full cycle of sound is indicated fiom M to 0, oi 360 
degiees The teim phase is used to designate a paiticulai 
point in the cycle Phase diffeience is the diffeience m de¬ 
grees between two points of the cycle Fiom M to N would 
constitute a ISO-degree phase diffeience 


The physical qualities of a medium deteimiiie the speed 
with which sound is piopagated thiough it and also influence 
the lapidity of absorption of sound eneigy (deciease in in¬ 
tensity) Sound tiaveises an at appioximately 1100 feet pei 
second, watei at 4700 and aluminum at 16,700 This speed 
diffeiential has some significance in normal tympanic sound 
conduction as well as in pathological changes 


Alteiations in elasticity and/oi mass of the conduction 
mechanism aie of paiticular impoitance in clinical otology 
Any inciease in elasticity tends to absoib moie eneigy how 
the lowei than from the higher fiequencies Lesions whici 
fall in this category aie eaily stapes fixation and adhesive 
limitations of ossicular motion Since low fiequencies of a 
given intensity noimally produce gieatei amplitude of ossicu- 
lai motion than do the highei fiequencies, it is appaienttha 
a slight limitation of the degree of ossiculai excuision v-i 
impede sound conduction foi low fiequencies moie than tia 
foi highei frequencies 

Fluid in the middle eai with an otheiwise noimal 
tion mechanism tends to cause gieatei loss foi the nigi 
fiequencies The fluid adds mass to the conduction mecia^ 
nism As each cycle of sound passes thiough, the inertia 
the total mass—conduction mechanism and fluid rous 
oveicome twice, consequently, the energy lequiied to ov«^ 
come this inertia in a given period of time, is gi eater foi 
higher than for the lower frequencies 

In A, of Fig 1, the pressuie at the two windows is 
and theie is no movement of the basilai membiane 
conducted sound is not considered heie 

In B, of Fig 1, a conduction mechanism is placed in contact 
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With the oval -vnndow Tlus accomplishes two things the 
wide surface (top of the T) “collects” sound, piessure fiom a 
unde aiea and tiansmits it to the oval window, this collected 
sound has entered a solid medium, the conduction mechamsm, 
which conducts sound at a much gi eater speed than is true of 
the sound which will reach the round wmdow’’ by air As a 
result of these two factors, the pressure differential in favor 
of the oval window moves the cochlear fluids and basilar 
membrane structures toward the round window' as indicated 
by the dotted lines 

V Bekesy’'' has shoivn that the oval wundow is usually 
slightly lateral to the round window’^ in relation to the axis 
of the external auditory meatus This is indicated in C, Fig 1 
Consequently, even in the complete absence of a tympanic 
membrane and ossicles, there is some piessure differential at 
the two window's and some hearing by air conduction The 
lelative laterahtv of the two wundow's is somew'hat valuable 
D, in Fig 1, shows the reversal of cochlear fluid movement 
when the pressure peak has passed the oval wnndow and has 
leached the round window' 

NORMAL CONDUCTION MECHANISM 

The follow'ing functions can be listed for the normal con¬ 
duction mechanism 

1 Aieal ratio 

2 Round window sound pi otection 

S Level action 

-* Some limitation of excessne excursion m iespouse to 
mud sounds 

The chief function of the normal conduction mechanism is 
pi Glide what is referred to as the areal ratio The larger 
ti-mpamc membrane “collects” sound pressure 
iv ^ then transmitted to the smaller stapes footplate 
the i ossicular chain (see Fig 2) The areal ratio is 
of surface area of tympanic membrane to that 

16 s apes footplate The effective, mobile ai ea of the tym' 
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panic membiane extends between 1 and 2 in Fig 2 Peiiph- 
eial to this is the bony nm of the annulus which is non- 
contiibutory to collecting sound The effective aieal latio 
of the tympanic membrane to the stapes footplate is 14 to one * 
This adds approximately 30-32 db to the an conduction acuity 

As the sound pressuie peak moves the tympanic membiane 
inwaid and tiansmits this movement to the stapes as indicated 
by the confluence of lines and anows (see Fig 2), theie is at 



the same time some sound passing into the an of the 
cavity This is dissipated in all diiections, going m 
the stapes via an as well as to the lound window 
this, as well as the fact that the speed of the ossicu 
ducted sound gieatly exceeds that i caching the "^lound 
membiane via the air of the tympanic cavity, ® 
window piotection factoi of the tympanic membiane 
tively unimpoitant in a noimal eai This peihaps 
foi the fact that a small tympanic peifoiation m ^ ” 
eai will cause lelatively little loss of an conduction acui, 

The level action of the ossicular chain adds only 
db to the healing acuity The ligaments and muse 
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tached to the ossicular chain seive chiefto limit to some ex¬ 
tent excessive excui'sions of the conduction mechanism This 
undoubtedly lessens inner ear damage ■which might other'wise 
lesult from some tj^pes of loud sound 

PATHOLOGICAL CONDUCTION MECHANISM 

The foul chief mechanical changes found in conduction 
lesions aie as follows. 1 Inciease in elasticitj’, ? e , limitation 
of excmsion 2 Inciease in mass 3 Loss of a portion or all 
of the tjTnpanic membiane 4 Interruption of ossiculai chain 
continuitj^ These lesions may be piesent individually or in 
combination Cei*tain featuies of puie tone an conduction 
audiometiic curve configuiations are chai acteristic of some 
individual tj^ies of lesions Combinations of lesions pioduce 
a summation of these chaiacteiistics Valuations in the extent 
of the ail-bone gap when compaiing low tones and higher 
tones aie sometimes apparent and suggest a ceiiain type of 
lesion 

Inaease m ElashciUj 

The most common pathology producmg this tjTie of con¬ 
duction change is either otosclerotic fixation of the stapes or 
ossiculai fixation by adhesive otitis The eailiest shift in 
the puie tone curve usually shows moie loss foi the low fie- 
quencies than for the high, if theie is no impaiiunent of coch- 
eai function In eailier lesions the an-bone gap tends to be 
greater foi the lower than foi the higher fiequencies This 
could be designated as a conveiging aii-bone gap (going fiom 
OM to high fiequencies) As the fixation becomes complete, 
0 ail conduction curve usually becomes moie flat The type 
0 ail conduction cuive associated with adhesive middle eai 
c anges tends to be somewhat vaiiable but in geneial shows 
greater low tone loss in less severe lesions 

Inoease m Mass 

Middle ear effusion is the most common cause of this type 
0 conduction loss The audiometiic curve here shows gieatei 
OSS or the higher frequencies The air-bone gap tends to 
I'eige when comparing the lowei and highei fiequencies 
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If the effusion is extiemely tenacious and completely fills the 
tympanic cavity and attic area, the cui ve may be more of a 
flat type because the natuie and extent of the effusion has 
added an elasticity factoi to that of mass This is the "ghie- 
eai” desciibed by Jordan A middle ear effusion supei- 
imposed on a pie-existing partial ossiculai fixation mav 
summate into a flat cuive 


A 5-30D8 LOSS 





3 A—A central perfoiation ■nith ”01 mal ossicular 

B—A central nerforatlon with some adhesive impeu -cstcu 


Fig" 

■windows B—A central perforation with some oOhesive 
sicular motion C—A central perforation ■with ‘”'^®’''^V?“^,pvruutlon 
chain continuity D —Intact tympanic membrane 'Witn m 

os&icular chain continuity mms is Uie 

The db loss indicated for each of the lesions in ,juc to 

usual average There are occasional deviations which hiv> oc 
atomical and physical variations in the window areas 


Pars Tensa Peifoiation 

Fig 3-A shows a peifoiation in an eai with a ^jj{ 

sicular chain and round window The an conduction ^ 
vary fiom no significant shift foi smail peifoiations 
maximum of 30 db loss foi laiger ones Vaiiable ana om < 
factors such as relative lateiahty of the oval an i 
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■windows, oveihang of posteiioi-supeiioi bony meatus ovei 
stapes aiea, axis of external meatus to cochlea could con¬ 
ceivably altei the air conduction tlueshold 

Fig 3-B shows some adhesive changes associated with a 
tjinpanic peifoiation ^^^[lenever the air-bone gap exceeds 
30-35 db in a peifoiated eai, the possibilitj’’ of ossiculai im¬ 
pedance 01 window pathologj’ is likely 

Intemiphon of Ossiculai Continuity 

When theie is an inteiiuption of ossiculai contmuitv as¬ 
sociated with a sizeable central peifoiation, the an-bone gap 
IS in the vicinitj^ of 35 db Vaiiations in window ielationships 
pieviously mentioned would influence the tlueshold If the 
01 al window lecess is extremely naiiow, i e . only the capitu- 
lum of the stapes is visible between the piomontoiv and the 
facial neive, then the sound piessuie diffeiential between the 
two mndows would undoubtedly be less favoiable 

Interniption of Ossiculai Continuity and Intact Tympanic 

Meinbiane 

(See Fig 3-D ) The tjunpanic membiane heie excludes 
about 15-20 db of sound piessuie and the an-bone gap is 
o0-60 db This points out the adnsabihti’ of deteinnning by 
means of a papei patch placed on the peifoiation whethei 
closuie will improve oi furthei deciease healing M^nle in- 
eii option of the ossicular chain in the piesence of a peifoia- 
lon IS uncommon, closuie of such a peifoiation could be 
embaiiassing if such a situation has not been anticipated 
nteii option of ossiculai continuitj' m an eai with an intact 
.■nipanic membiane is most commonly the lesult of preiious 
suigical tiauma oi head tiauma Tins should be particulaily 
suspected if the an-bone gap is 50-55 db and theie is a histoiv 
0 pieMous mastoid suigeiy oi head trauma 

SURGICALLY RECONSTRUCTED CONDUCTION MECHANISM 

The conduction physiologj- of a fenestiation of the lateial 
emiciiculai canal is shown in Fig 4-A The tjunpanic mem- 

ane leie plavs a diffeient piimaiy function as compaied 
lat in a noimal eai The absence of a fa\oiable aieal 
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If the effusion is extiemely tenacious and completely fills the 
tympanic cavity and attic area, the cuive may be moie of a 
flat type because the natuie and extent of the effusion lias 
added an elasticity factor to that of mass This is the "glue- 
eai” desciibed by Jordan A middle ear effusion supei- 
imposed on a pie-existing partial ossiculai fixation niav 
summate into a flat curve 



A 5-30DB LOSS 




Figr 3 
« indo« 3 


A- 

B- 


central perfoiation ^\lth normal ossicular 
central perforation with some adhesWo impcua 


Hinaous a —.a central perioracion tvicii some mouo.’- , ossictilor 

sicular motion C—A central peiforation itltli do,, of 

chtin continuity D—Intact tympanic membrane 'Mtn intc 

ossicular chain continuitj jq (jie 

The db loss indicated for each of the lesions in ^ ^p^dtie to a" 

iisiiai averig’e There are occasional de\intions ttnicn m oc 
atomical and ph} steal taiiations in the window areas 


Pms Tensa Petfotation 

Fig S'A shows a peiforation m an eai with a iioimal os^ 
siculai chain and loimd window The an conduction ^ ^ 
vaijr fiom no significant shift foi small peifoiations * 
maximum of 30 db loss foi laiger ones Vanable ana . 
factois such as lelative lateiality of the oval and i 
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ing ail conduction loss would not be due to a mass effect 
added to the conduction mechanism The t 3 Tnpanic effusion 
in such an ear would rathei seive to conduct sound to the 
lound window with greater speed and hence decrease pressure 
and phase difference between the two windows 

In inyiingostapediopexy" (see Fig 4-B) the tympanic mem- 
biane plays a variable role as far as providing an effective 
aieal ratio is concerned It is usually technically difficult to 
arrange the structures to permit establishing a 14-1 areal 
ratio This is pai*ticulaily true in ears which have extensive 
pathologj>^ due to cholesteatoma or chionic infection necessi¬ 
tating a modified radical mastoidectomy In such cases the 
sound protection of the round window becomes a more im¬ 
portant function of the tjunpanic membrane than is true in 
the normal middle ear 

If the conduction lesion is due to an absence of the incus 
and there is no middle ear or attic disease, then removal of 
some of the posterior superior bony meatus and the creation 
of a niyiingostapediopexy may provide a good areal ratio and 
closure of the air-bone gap Shambaugh has described such 
cases 

An effusion in an ear with a myi ingostapediopexy would 
decrease hearing by two possible methods If a good areal 
latio IS present, the fluid would exert more of a mass effect 
If there was not a good areal ratio, then the fluid would de- 
01 ease hearing more through the phase difference decrease 
effect 


SUMMARY 

1 The major function of the normal tj’mpanic conduction 
Mechanism is to provide a favorable areal ratio betiveen the 

Mnpanic membrane and the stapes Lesser functions are to 
provide sound protection to the round window and a lever 
action 

2 Early elasticity and mass lesions produce different an 
conduction cui-\es with converging and diverging an-bone 
Saps lespectnely 



1252 


JVERS TYMPANIC SOUND CONDUCTION 



Fig: 4 A—In a fenestiated eai the pleasure peak of a sound 
enters d/rectly thiough the fenestra in the Intenl semicircular canal as 
indicated bj- the top anow The tympanic membrane serves ihe 

siifeld the lound window This increases the pressure differential jd 
two windovrs The stapes is fixed and does not participate in sound 
“tiction B—-In a mvnng'ostapediopexy the tympanic membraTie vor 
graft) IS in contact with a mobile stapes The sound picssuve pea 
conducted tluou^h the stapes A stapes w^hich is recessed on 

promontory and facial nerve would be less favorable to the reconstruct 
of a g-ood aieni ratio than would a stapes which is more exposed 


latio accounts foi the lesidual “conduction deficit” or an-bone 
gap of 20-25 db When the piessuie peak appicaches the 
eai, it enteis the fenestia fust The tympanic mentibiane 
selves to shield oi piotect the lound window somewhat fiom 
sound piessuie This inci eases the piessuie diffeiential be¬ 
tween the fenestia and the lound window The sound winch 
enteis the fenestra tiavels moie lapidly m the fluid of the 
labyiinth to the basilai membiane than does that which passes 
thiough the an of the tympanic cavity towaid the lonn 
window If theie is fluid in the tympanic cavity, the icsu 
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mg ail conduction loss would not be due to a mass effect 
added to the conduction mechanism The tjunpanic effusion 
in such, an ear would rathei seive to conduct sound to le 
lound window with gi eater speed and hence decrease piessuie 
and phase diffeience between the two ivindons 

In myiingostapediopexy" (see Fig 4-B) the tympanic mem 
biane plays a vaiiable lole as far as providing an ef 
aieal latio is concerned It is usually technicall> difficu o 
ariange the stiuctuies to peimit establishing a 14-1 aiea 
ratio This is particulaily tiue in ears nhich haie extensne 
pathologj’ due to cholesteatoma or chionic infection necessi¬ 
tating a modified ladical mastoidectomy lu such cases t e 
sound piotection of the lound window becomes a moie im- 
poitant function of the tiunpanic membrane than is true in 
the noimal middle eai 

If the conduction lesion is due to an absence of the lucus 
and theie is no middle eai oi attic disease, then remo\a o 
some of the posteiioi supeiior bony meatus and the cieation 
of a mjungostapediopexy may piovide a good aieal ratio an 
closuie of the air-bone gap Shambaugh has desciibed such 
cases “ 

An effusion in an eai with a myi ingostapediopexj would 
deciease heaiing by two possible methods If a good aiea 
latio is piesent, the fluid nould exeit moie of a mass effect 
If tlieie nas not a good areal latio, then the fluid Mould de¬ 
ciease healing moie thiough the phase difference deciease 
effect 


SUMMARY 

J The majoi function of the noimal tympanic conduction 
mechanism is to piovide a favorable areal latio between the 
timpanic membiane and the stapes Lessei functions aie to 
piovide sound piotection to the lound windoiv and a level 
action 

-? Eaily elasticity and mass lesions pioduce diffeient an 
conduction cuiies with comeiging and dueiging an-bone 
gaps lespectnelv 
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enters directly through Pressure peak of a sound n-ne 

indicated by the top arrou^ lateral semicircular canal as 

shield the lound i\lndo« m.i ^J'P’Penic membrane selves prlmarlb to 
t«o windows The stanes eases the pressure differential at Hie 

diiction B—-In a mvrinaoiL^^'l"Pt participate in sound con 
IS in contact tilth tjmpnnlc membrane (or sKin 

conducted throug-h the ® stapes The sound pleasure peaK I' 

Piomontori and facial nerve^a/i.i'iw f*”’*?®® t'hich Is recessed betitccn the 
of a good aieal ratio tlniT) *®®® fat orablc to the reconstruction 

i iiould a stapes it Inch is more exposed 


lesidua] “conduction deficit” oi aii-boiie 
ear it onf t-h piessuie peak appioaches the 

seivpq ^ fenestia fust The tympanic membiaiie 

sonrifl m * 01 piotect the lound window somewhatfiom 

ZZrt fZT"\ diffeiential be- 

entPic Z lound window The sound which 

l«hv f in the fluid of the 

abyimth to the basilai membiane than does that which passes 
thiough the air of the tympanic cavity towaid the lounii 
window If theie is fluid in the tympanic cavitj% the lesult- 
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ing ail conduction loss would not be due to a mass effect 
added to the conduction mechanism The tjunpanic effusion 
in such an eai would lathei seive to conduct sound to the 
lound window with gieatei speed and hence decrease piessuie 
and phase diffeience between the two mndows 

In myiingostapediopex}’* (see Fig 4-B) the tjonpanic mem- 
biane plays a variable lole as far as providing an effective 
aieal latio is concerned It is usually technically difficult to 
ariange the stiuctuies to peimit establishing a 14-1 aieal 
latio This is particulaily tiue in eais which have extensive 
patholog 3 ' due to cholesteatoma oi chionic infection necessi¬ 
tating a modified ladical mastoidectomy In such cases the 
sound piotection of the lOund window becomes a moie im¬ 
portant function of the t^^npanlc membrane than is true in 
the noimal middle ear 

If the conduction lesion is due to an absence of the incus 
and theie is no middle eai oi attic disease, then lemoval of 
some of the posteiior supeiioi bony meatus and the cieation 
of a myiingostapediopexy may provide a good aieal ratio and 
closuie of the an-bone gap Shambaugh has desciibed such 
cases ” 

An effusion in an eai with a mju ingostapediopexy would 
deciease heaiing bj- two possible methods If a good aieal 
latio IS piesent, the fluid uould exeit moie of a mass effect 
If theie was not a good aieal latio, then the fluid w*ould de¬ 
ciease healing moie thiough the phase diffeience deciease 
effect 


SUMMART 

1 majol function of the noimal tj’mpanic conduction 
^ec anism is to piovide a favorable aieal latio between the 
'V’mpanic membiane and the stapes Lessei functions aie to 
Pioiide sound protection to the lound window' and a level 
action 

~ elasticity and mass lesions pioduce diffeient au 

con action cuiies with comeiging and dneiging an-bone 
Saps lespectiiely 
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5 In a fenestrated ear and in a myrmgostapediopexy with 
a low areal ratio, the lound window sound piotection function 
of the tympanic membrane assumes gi eater impoitance 

U In an eai with a good aieal latio, thin middle eai effusion 
deci eases hearing chiefly by its mass effect In an eai with 
a low areal latio, middle ear effusion decieases healing chiefly 
by its phase difference deci easing effect 

5 In an otherwise noimal conduction mechanism, tenacious 
middle ear effusion filling the entiie middle eai will deci ease 
hearing because of its mass effect, elasticity inciease, as we 
as phase difference decreasing effect 

6 Tympanic perforation in an otheiwise noimal conduction 
mechanism causes a healing loss piimaiily because of a e 
crease in aieal ratio Loss of lound window piotection is o 
secondary impoitance m this situation 

7 An unusually laige air-bone gap in the piesence of an 
intact tympanic membiane is suggestive of ossiculai c ai 
inteiruption, particularly if there is a histoiy of pievio 
mastoid surgery oi head trauma 

8 The total displacement of the cochleai stiuctuies is de 
pendent on the summation of seveial factors w^hich in ^ 
maximum pressuie differences possible at the innei sui ac^ 
of the two windows These factois include the elastici y an 
mass of the conduction stiuctuies, aieal latio and phase n 
ference increase oi decrease effect of structuies and me^ 
thiough which sound passes en loute to the twm win ovs 
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UNIVERSITY OF PENNSYLVANIA GRADUATE 
SCHOOL OF MEDICINE 

The University’ of Pennsylvania Giaduate School of Medi¬ 
cine announces a full-time course of four months oi eight 
months m Otolaryngology, Bi onchoesophagology, and Lai-yn- 

geal Suigery from Octobei to January, and from Februan* to 
May 

Apphcations and detailed information may be obtained 
lom The Office of the Dean, Graduate School of Medicine, 
bnueisity of Pennsylvania, 36th and Hamilton Walk, Phila¬ 
delphia 4, Pa 



CRICOTHYROID DISLOCATION 


John S Knight, M D , 

Kansas City, Mo 

This papei was piepaied to repoit the results obtained fiom 
the study of nine patients with cncothyioid dislocation 

Review of pievious woik and liteiature levealed that dis¬ 
locations of the cncothyioid joint weie fust consideied to be 
a common condition but not lecognized accoiding to Jackson 
and Jackson ^ They state that dislocations of the cncothyioid 
joint can be tiaumatic oi habitual The laxity of the ligaments 
and the habitual manipulation of the patient have some¬ 
thing to do with this phenomenon The first dislocation may 
occur dunng yawning or Avide opening of the jaws oi fiom 
external tiauma of any foim The displacement is of the 
cricoid backwaid lelative to the thyioid 

Appeal ance of the larynx shows nothing abnoimal except 
possibly some feebleness of tension The symptoms of stiff¬ 
ness, local tenderness and slight hoaiseness aie piesent 
Theieafter the only symptom complained of was the snapping 
in and out of place, oi the fiequent necessity foi leplacement 
with the fingei 

The tieatment does not call foi uigent handling If 
patient is constantly annoyed and demands lelief, the joints 
may be invaded suigically to pioduce ankylosis Di Chevatiei 
Jackson has opeiated on one case with a successful lesult 
The piognosis indicates that it is not a condition endangei mg 
life, and the voice is impaiied only slightly The usual sequel 
IS a habitual dislocation The patient can dislocate the joint 
at will, and frequentlj’’ it dislocates itself to the annojmnce o 
the patient 

The above comments aie fiom foieraost authoiities, and it 

•Submitted as Candidates Thesis to the American Lar> ng^oloftical Uhlno 
logical and Otolo^jical Societ> Inc 1960 

Editors Note This manuscript receited in The Larjngoscope Office a 
accepted for publication Jan 22 1960 
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IS not intended to belittle oi change their statements, however, 
expel lence has shown that the condition as stated above can 
be classified as subluxation of the ciicothyioid joint In the 
cases to be presented, a situation has been found that is far 
moie difficult to handle than the mere manipulation of the 
voice box by the patient Accordingly, one might presume 
that a complete dislocation was encountered in a small senes 
of cases, and in two cases an ankjdosis also was noted The 
dislocation of the inferior cornu has been posterior to the 
cricoid 

Fuithei study of the literature reveals that dislocations of 
the ciicothjT.oid articulation have been exceedingly rare, ac- 
coidmg to Jackson and Coates- in 1929 Since that time 
several articles have appeared in the liteiatuie Keinan and 
Ciacovanei*^ in 1942 described dislocation of ciicothyioid 
joints as laie conditions Jackson and Jackson,^ in 1943, de- 
sciibed the case of a man who, in an attempt to hang himself, 
dislocated both ai*jtenoid cartilages and the cricothyroid 
articulation Elsbach^ lepoited a case of dislocation of the 
thj-ioid cartilage m 1948 Gisselsson® commented that, judg¬ 
ing fiom the liteiatuie, dislocations of the laijTix were very 
laie, indeed He lepoited a case in 1950 In 1951, Loeb* 
presented eight patients with cricothyioid subluxation and 
desciibed such sj-mptoms as pain of the laivnx upon swallow- 
ing, lefeiied ear pain, and a feeling of a lump in the throat 
0 noted that there was displacement of the thjnoid cartilage 
either to the light or left Bv employing manipulation of the 
su luxed joint, he was able to effect dramatic relief of pain 
nigical collection was not necessary to obtain a clinical 
inipi ovement 

The articulation of the lesser horm of the thj-roid cartilage 
r the ciicoid is a sjuiovial or true joint This is essentiallv 
necessaij for piopei and complete approximation of the \ocal 
coi s The thyroid cartilage is movable anteriorly and pos¬ 
teriorly to a mild degree 

Binding the thyroid cartilage to the ciicoid anteriorIv is 
le middje ciicoid ligament Surrounding the inferior cornu 
° le th^rold caitilage with the junction of the cricoid carti- 
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lage IS a thin lax ligament, the ciicothyroid capsule This 
capsule IS assisted or reinforced by the lateial and posteiior 
ceratociicoid ligaments, these acting as a paitial check to 
the movement 

Disturbance of the normal anatomical and physiological 
lelationships of this joint result in ceitain changes of voice, 
neck comfoit, and ability to swallow 

In the 1945 edition of Jackson and Jackson’s^ “Diseases of 
the Nose, Thioat and Eai” the subject of tiauma of the laiynx 



Pig 1 Normal laryngeal structures 


IS discussed quite thoioughly “Laiyngeal injuiy may e 
diiect when inflicted by an external agent, oi indiiect when 
due to action of the laryngeal muscles In no pait of tie 
litei'ature of tiaumatology is there such a deaith of data as 
in wounds of the laiynx Most of the cases aie buiied in t e 
classification of injuiy of the neck ” 

Holinger® and Proud^” state that they have not had a lecog- 
nized case of ciicothyioid dislocation in then piactice e 
jeune“ has repoited that his experience with ciicothyioid dis 
locations is limited to thiee oi foui cases 

Much has been wiitten about the dislocation of one oi both 
axytenoid caitilages, and it is not the puipose of oui pape^ 
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to discuss this dislocation but to confine oui comments to 
ciicothjnoid dislocation 

Twenty-nine yeais ago the authoi had the piivilege of seeing 
SIX cases of ciicothjTLOid dislocation of the laiynx in a peiiod 
of one yeai Since that time he has not seen oi known of any 



siuiilai cases until the past thiee yeais In this peiiod, two 
^se lepoits aie piesented involving ciicothjToid dislocation 
n each case the dislocation was associated with seveie auto- 
I’lo lie injuiies affecting othei paits of the body The dis- 
ocations veie not diagnosed until foui months latei in the 
Dst case and one month latei in the second case A thud 
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case of dislocation was associated with multiple fiactures of 
the laiynx lesulting from a blow by a fist 

^ lawyei, age 38, developed his fust dislocation in 
laza while leaning back in his chan, turning his head to the side and 
talking at the same time He suddenly developed pain and discomfoit in 
the neck and the left side of the face He came under obseivation almost 
immediately The voice box was rotated to the left, and the pain was 
refeired to the left ear Effoits at swallowing lesulted in a gieat deal 
of pain, and theie was a huskiness to his voice The thyioid notch was 
displaced at least 1 cm to the left of the midline of his neck The right 
side of his voice box was flattened Indirect laiyngoscopy levealed a 
change of appi o\imately 30 degiees fiom the midline to the left of the 
anteroposterioi dimensions of his glottis (see Fig 3) 



Effoits to 1 educe the dislocation b> manipulation weie not successful, 
and the patient was given an ethei anesthetic It was then very simpm 
to lelocate the voice box by manipulation When the patient uwaken 
he was comfortable This patient has been seen at various times since 
his oiiginal disability He says that he is always quite conscious of tut 
act of swallow ing, and that he dares not put his head back and talk < 
the same time In the course of the past years he has had approMmatcii 
20 dislocations of his larynx which he was able to correct himself uy 
inseitmg his finger into his mouth and pulling upwaid and forward on 
the base of the tongue 

Case 2 Mr J JG, age 55, was seen in the same yeai with the possi 
bility of having swallowed a foieign body in chicken pie He scenic 
quite lightened and very uncomfortable He did not remember pain or 
discomfoit that might have occuired as the result of ingestion oi 
foieign body Pain and discomfort particularlv on swallowing and wi “ 
leference to the ear were present The thyroid notch was i 

the left side, and indiiect laiyngoscopy levealed no foreign bod\ bii • 
angulation of the glottis B\ manipulation, which included anterio 
elevation of the base of the tongue and epiglottis with a finger, H , 
possible to 1 educe the dislocation with a sudden snap, and the p.atien 
immediatelv became comfortable, stating that something had slipped bac 
and he felt better Indiiect laryngoscopy showed normal laiyngeal fm 
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mgs There has been no follo'n up in this man’s case, and e assume that 
he did not haie am further trouble 


Case 3 Jlr P S, age 60, was an e>.tremely ner\ ous and h^ pertensive 
t'pe of mdmdual -si hen first seen m consultation with the complaints of 
acute discomfort of the throat and referral of pain to his left ear While 
he was eating he had turned his head quickH to the left on hearing his 
name called The thvroid notch was displaced to the left, and indirect 
lar\ngoscop\ showed the glottic chink to be angulated 25 to 30 degrees 
off the midline He was given a general anesthetic and the dislocation 
was reduced rather easih His case was followed for a number of years, 
and there was no eMdence of an\ recurrence 


Case } Dr T B a 25 j ear-old intern, de\ eloped a dislocation with 
similar findings and complaints that have been described He was a 
tall thin indiMdual He stated that his first dislocation occurred three 
rears previouslj after a iisit to the dentist Spontaneous recovery de¬ 
veloped in about fne minutes Three or four times a >ear since then 
his larjTix would dislocate He learned to relocate his larjTix bj manipu 
latmn The complaints of sudden onset of pain referred to his ear with 
difficult, painful swallowing and a lump in the throat were associated 
findings of a displaced thvroid notch and angulation of the 
glottic chink Bj manipulation of the larvnx, wnth particular attention 
o the maneuver of lifting anteriorlj on the inferior cornu, a satisfactory 
atomical reduction w as accomplished w ith subsequent remission of 
sTnptoms This patient was last seen in 1931, at which time there was 
no histori of recurrence 


, ° KA. age 13, was choked from behind b^ a classmate on a 

<!hn t ground and immediatelv afterward was noted to be quite 
niire hreath, with dlftlcult^ in speaking His mother, a registered 
had h that a potentialh dangerous injury to the ^otce box 

amin sustained and sought medical attention without delav On ex- 
ac^rrevealed s\mptoms of referred pain to the right ear 
of ^''^ttowing difficult\ in swallowing, moderate shortness 

disnia^^^’ ^ change in ^oice with signs of a displaced lar^nx and the 
re\paloH™™a thjroid notch to the right Direct lar\ngoscopi 

mobilit\ glottic space with angulation to the right poor 

riEht n a 'ocal cords, and submucosal hemorrhage imoUing the 
"arrant srjtenoid The glottic space was sufficients narrowed to 

lation and” tracheotomy under local anesthetic prior to manipu 

consiriprod of the larvnx under general anesthetic It was 

thyroid pp possible that this patient had suffered a fracture of the 
uneyentfiii”**^^® addition to the dislocation, hoyyeyer he made an 
For annm\^^°tdecannulated within a period of ten days 
(leyploniiip months folloyying surgery some difficulty in 

normal nad speech was noted but after this time his y oice became 

"■ai and there was no discomfort on swalloyving 

"as seen in^i?Qn ^ 26 year old robust full necked athletic tvpe of man 
*ng follnyvino- "jp” oomplaints of neck pain and difficulty in syyalloyy- 
He stated ? r head yvhile sitting at his office desk. 

f>ut now thp though someone had put a knife through my throat 

referred mirf f'*^**w Adam’s Apple ’ He did not complain-of 

feeling of a slightly husky, there was a 

swallow Thppi”^ almost complete inability to 

three times riiiriT,r^t ®“ff*eient shortness of breath to require resting 
nation diiclncpd block yyalk to the physician’s office Exami 

h' maniniilptipr, n'^fnealion of the larynx that y\as successfully reduced 
ef lifting thp general anesthetic again utilizing the technique 

enor cornu anteriorl\ with one hand and ele^atlng: the 
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Pig 4 Case 7 R B, age 47 Preoperative 
lateial displacement of the laijnx with months 

voice box This condition had been present for o%er lo 


base of the tongue tvith fingers of the other hand Other y°g,entful 
of a sole throat for two days postoperatively his recovei> becaiis*^ 

Case 7 RB, age 47, was seen on Apiil 16, 1956, on *and 
of the complaints of hoaiseness, a sensation of a lump , since an 

discomfoit on swalloiving which he stated had been p I,mi 

automobile accident on Januarj 26, 1956 In the , n„jty of the 

been foi ced through the windshield He stated timt the Palpating 

discomfoit had been gradually less severe since the nncit 
of the neck levealed a displacement of the th>ioid hhthji (rjottlc 

laijngoscopic examination demonstrated an angulation motiliti of 
space with bilaterallv edematous vocal coids and heciea d) 

the left vocal cord X ray studies showed no htjnormaliu s i 
As attempts to coirect the laiyngeal defoimiU ^ ai surpka' 

unsuccessful it was deemed advisable to utilize hn e obsenatlon 
approach supplemented b> simultaneous diiect lar^ngoscop 



KNIGHT CRICOTHYROID DISLOCATION 


1263 



foiop ^•PP’oach for relocation t\ ith simultaneous eletation of 

oo\ iMth the lar%n&oscope 


incision u local and general anesthetic an eight-centimeter collar 

muscles spn^ ® portion of the larvnt. and the ribbon 

seal Denchretracted -without disturbing the underhing lartn 
of the cricothtroid membrane ivas cut on each side 

eleiatorcareful not to enter the lartnx A Freer septal 
lo free the Panned medialli to the thtroid cartilage and was used 

nnd ankc inela bluntlt bilaterallt and to reduce the displaced 

manipulation cornu {see Fig 5) At the time of external 

flmplace the associate used a Jackson anterior commissurescope to 
"as acconini.c'i.o^^ anteriorU a definite reduction of the deformity 
additional nc 1 wound was closed and the dressing fortified 

lar\aiKeal right side was designed to maintain proper 

marked iTnnn^c'25*'^. patients recoier> was uneventful wath a 

^me and he ament When last seen his thvroid notch was in the mid 
ana he swallowed without discomfort 
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Fig 6 Case 8 HB Pieopeiati\e photogiapli sliowiiiff 
This condition had been piesent foi a month follow'mg 
injum caused b\ sti iking" his neck on the steeling m lieel 


di 

an 


splacpiiienl 

autoiiioliIlP 


Case S HB, age 47, tvas fust seen on June 12, 195G, a month aftc' 
sustaining an injuij to the laijn\ and fiactures of the legs in an an 
mobile accident He believed that he had struck his neck on the stee«'^ 
wheel and had experienced maiked slioitness of bieath foi Li 

one houi aftei the accident in addition to seteie discomfoit in the uir 
and a husk\ voice Difficult and painful swallowing with pain 
to the left eai had persisted, and he had found it necessan 1 

on a liquid to soft diet Upon examination it was noted that the ‘h''° 
notch was displaced appioximateh 1 cm to the left and that thcie iw 
fullness and tenderness on the light side of the lannx and a flatten 
on the left side (see Fig 6) The glottic chink was displaced , 

degiees to the left in its anteioposterioi dimensions Xiai 
showed no abnoimalities Effoits at ieduction of his lanngeal 
hi manipulation weie unsuccessful and a lai\ngoplast' similar 
piocediiie outlined in the abo\e case was peifoimed Uis postoperai 
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, * Case 9 HC Postoperati\e findingrs of normal external lart ngreal 

Lar\njroplast's for fracture and dislocation of the lari nx in o 
jears 9 mouths preiiousli 


course nas uncomplicated and there was detmite impiotement in sna' 
lotting function and the location of his voice bov When he teas last 
seen his toice had returned almost conipletelt to noimal 

11 ^ ^ first seen in the hospital on Jult 15 1956 

uie dav after he had been struck in the neck bt one of thiee assailants 
®®®*^*^telt after the injuit he ttas unable to speak abote a whisper 
no had expectorated a small amount of blood Exteinal examination 
etealed a swollen tender lar'aix ttith flattening of the left side lartn 
Eoscopt demonstrated angulation of the glottic space to the left mtli 
aematous cords and a fractured and partialli dislocated ari'tenoid 
I) Under combined local and general anesthetic a 
roclieostomi t\as performed and an S cm collai incision uas made oier 
P mid jiortion of the larmx After xertical sepaiation and retraction 
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rife G Case 8 HB Pieoperati\e pliotogiapli ‘I’*’„mtornobili 

This condition had been piesent foi a month 
injui\ caused hv stiikin;; his neck on the steering' lieei 


Case S HB, age 47, was fust seen on June 12, 195G, a 
sustaining an injui\ to the laijnx and fiactuies of tlie ieg . ‘^gunt, 
mobile accident He believed that he had stiuck his neck ° Q^^^iniatel' 
wheel and had expeiienced maiKed shoitness of bieath .jig t),joat 

one houi aftei the accident in addition to seteie ,efciiP<' 

and a huskv voice Difficult and painful sw'allowing with i< ,eniah' 
to the left oai had persisted, and he had found it ,, ti,crolil 

on a liquid to soft diet Upon examination it was , j|,e,e wa-i 

notch was displaced appioximateh 1 cm to the left and i • 
fullness and tenderness on the light side of the lannx a" ‘ 20 

on the left side (see Pig G) The glottic chink was displaced i 
degiees to the left in its anteioposteiioi defornih' 

showed no abnoimalities Effoits at leduction of ,ai to tiie 

b\ manipulation were unsuccessful and a toiieiati'f 

pioceduie outlined in the aboxe case was pcifoimed His i 
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'anannri. 9 HC Postoperati\e findings of normal external laringeal 

^enro o _ ^ar\ ngoplasfi for fracture and dislocation of the Iar\nx tno 
jcars 9 months preaiousU 


lotwn uncomplicated and there avas definite improaement m sa\a’ 
seen h and the location of his aoice box "When he at as last 

IS aoice had returned almost completela to normal 

th^^da^^ f *** hospital on Jula 15 195G 

Immednt been struck in the neck ba one of thiee assailants 

and hart injuia he at as unable to speak aboae a aahisper 

reaealert a small amount of blood Exteinal examination 

EOscom 1 tender laranx aaith flattening of the left side laran 

edemafni ®™°ustrated angulation of the glottic space to the left aaith 
cartila" and a fractured and paitialla dislocated araaenoid 

traclipoat Under combined local and geneial anesthetic a 

the mirt performed, and an S cm collar incision aaas made oaer 

0 Portion of the laraaix After vertical separation and retraction 
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of the iibbon muscles and evacuation of an oveilying hematoma, a fi.ic 
tuie of the left thvioid caitilage was evident with five fiactuie lines 
visible The left infenoi coinu was dislocated, being displaced posteiiorn 
on the ciicoid caitilage Aftei exposuie of the lai 3 'n\ with the JacKson 
anteiioi commissuiescope it was possible to ieduce the dislocated m 
feiioi coinu and coiiect most of the defoimity by elevating the larjnv 
anteiioilv A small poition of the exposed aiytenoid caitilage was re 
moved thiough the scope, and the aijtenoid was placed in its pioper 
position A polvethsdene tube appioximately one centinietei in dlanietei 
and fiv'e eentimeteis in length was intioduced into the glottis thiough the 
scope and tiansfi\ed to the neck with nylon sutuies bi ought out Intermb 
and anchoied to buttons The aiytenoids and leahgned pieces oi tia 
tui ed cai tilage wei e held in then pi opei positions bj the tube am a sn g 
e\teinal diessing The patient made an uneventful lecovei' yie po 
ethylene tube vv'as lemoved 55 dav’S aftei suigeiy and decanniilatioii w> 
accomplished one w'eek latei The patient was last seen on Apnl t ’ ’ 
at which time he was able to speak almost noimallj', and the outline 
the voice box was good The light vocal coid was noted to have . 
pel cent ieduction of motilitv, the left vocal coid was noinial, aiu 
thjioid notch was in the midline 


CONCLUSIONS 

1 Ciicothyioid dislocation does occui 

2 Acute dislocations should be ieduced undei geneial anes 
thesia foi two leasons it is moie comfoi table foi the pa len > 
and as in shouldei dislocations, it makes foi bettei lelaxa ion 
and 1 eductions 

3 Long standing ankylosed dislocations lequiie i eduction 
by open suigeiy 

4 Subluxation of the ciicothyioid joint mav be common, 
but the dislocation is laie 

5 Vague complaints and discomfoi t in the neck may he th 
lesult of subluxation tendency 

ff Eai Ij'' diagnosis simplifies management, and it is pi ohah 
that the condition fails to be lecognized on occasion 

SUMMARY 

Infoimation gained fiom the study of nine patients ''h 
ciicothyioid dislocation is piesented, and a singmal tec in 
foi leducing long-standing dislocations is intioduced 
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the mount SINAI HOSPITAL POSTGRADUATE 

COURSE 


In 01 del not to conflict with the International Congiess of 
Otolaijngology to take place in Pans m July, 1961, the annual 
^tensive postgiaduate couise m Rhinoplasti', Reconsti uctive 
uigeiv of the Nasal Septum and Otoplasty will be given 
anuaiy 7-20, 1961, bv Di living B Goldman and staff at 
the Mount Sinai Hospital, New Yoik, m affiliation vitli 
Columbia Unneisitv 


Candidates foi the couise should apply to Registiai foi 
ostgiaduate Medical Instruction, The Mount Sinai Hospital, 
Fifth Aienue and 100th Stieet, New Yoik 29, N Y 



OBSERVATIONS WITH CERTAIN EXPERIMENTS ON 
THE PARALYZED VOCAL CORDS IN DOGS ^ 

Matthew H Evoy, M D , 

Seattle, Wash 

Injuiy to one oi both lecuiient neives in thyioid suigeiv 
IS occasionally inevitable, and the consequent cord paialysis 
IS often peimanent The inevitability of neive damage is 
acknowledged by anatomists as well as siugeons, as post 
moitem dissections lepeatedly demonstiate the vagaiies of 
the human lecuiient neives My own findings in cadaveiic 
exploiations have shown an absence of a single iieive tiunli 
at mid-thyioid level in fully one-fourth of the cases These 
studies, untioubled by haste, lack of exposuie, oi bleeding, 
suppoit the findings of Rustad' who lepoited that 20 pei cent 
of human nei ves in his sei les had divided at oi below the level 
of the lowei pole of the thyioid 

With a full lealization of the inevitability of bilateial ab- 
ductoi coid paialysis on laxe occasions, experiments weie 
conducted to simulate as fai as possible the actual neive intei' 
luption that may occui in thyioid suigeiy With full know * 
edge that eithei adductoi oi abductoi components of the neive 
can be exclusively injuied- and thus affect the behavioi of the 
ipsilateial coid, we have attempted to divide all of the lecui¬ 
ient neive fibeis at the thyioid level With the coid theiebv 
paialyzed, we have studied the possibility of voluntaiy miisce 
contiol of the immobilized aiytenoid caitilage bv use of uic 
steinothyioid muscle, a muscle that has a voluntaiv as we 
as involuntary action 

The movements and actions of the aiytenoid caitilages ueio 
studied in eight fiesh human cadaveis that weie kindly mace 
available to us by oiii coionei In these obsei vations, ic 

•Suppoilod 1)\ a Plant fiom tin Uiputmeiit of HtnlUi ndiitatloa 
•\l(,lfiie Piiblir Hialth Scultp nedra Tnd 
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sliding action at the ciicoaiytenoid joint was demonstiated 
A sutuie was fixed to the aiji:enoid caitilage, and, thiough 
a nindow in the thyioid caitilage, the movement of the vocal 
cold Mas obseived while tiaction %vas applied in vaiioiis diiec- 
tions With the sutuie secuied just at the inseition of the 
posteiioi ciicoaijdenoid muscle, it was found that the gieatest 
amount of abduction, and hence widening of the glottic chink, 
lias pioduced when the pull was applied doivnwaid, medial- 
I'aid and slightly backwaid Such an axis, of couise, is ex¬ 
actly that of the acting posteiioi ciicoaijdenoid muscle It 
was inteiesting to find, also, that when the tiaction was le- 
leased, the caitilage invaiiably coiled back to bung the vocal 
coid into the paiamediam position It was oui hope that the 
tuigoi of the muscles and ligaments about the aij’tenoid 
cartilage in the living tissues would also bung about this 
spontaneous adduction lecoil 


METHODS 

Tnehe laige adult dogs iveie anesthetized vith sodium 
nembutal intiavenously The vocal coids veie examined and 
then the animals weie intubated A veitical incision was 
niade to extend ivell above and below the thjnoid tubeicle 
The pietiacheal muscles Meie letiacted lateially and the lobe 
of the thyioid gland identified The lecuiient nel^e M^as al¬ 
most always visible as a laige tiunk passing m the tiacheal- 
esophageal gioove The thin lobe of the thyioid ivas divided 
etween hemostats and all of the tissue m the space between 
e caiotid sheath and tiachea and esophagus ivas sectioned 
0 insuie, as fai as possible, the total inteiiuption of the le- 
cui 1 ent nei \ e fibei s In every instance except one, subsequent 
visualization of the vocal coids established pi oof of the im- 
mobihtj of the coid 

In each case the immobile aijdenoid caitilage was exposed 
o oui dogs the contialateial stelnoth^^Old \vas detached 
lom its inseition, biought thiough a tunnel fashioned be- 
veen tie posteiioi laivnx and the uppei esophagus, and the 
Usee Mas secuied to the immobile ai\i;enoid cartilage In 
0 animals, fascia M'as taken fiom the foieleg and mseited 
lom the contialateial steinothjioid, thiough a tunnel, and 
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Injuiy to one oi both lecurient neives in thyioid suigeiy 
IS occasionally inevitable, and the consequent coid paialysis 
IS often peimanent The inevitability of neive damage is 
acknowledged by anatomists as well as suigeons, as post 
moitem dissections lepeatedly demonstiate the vagaiies o 
the human lecuiient neives My own findings in cadaveiic 
exploiations have shown an absence of a single neive turn 
at mid-thyroid level in fully one-fouith of the cases These 
studies, untroubled by haste, lack of exposuie, oi bleeding, 
suppoit the findings of Rustad* who lepoited that 20 pei cen 
of human neives in his senes had divided at oi below the eve 
of the lower pole of the thyioid 

With a full lealization of the inevitability of bilateial ab^ 
ductor cold paialysis on laie occasions, expeiiments 
conducted to simulate as fai as possible the actual neive m e^ 
luption that may occui in thyioid suigeiy With full 
edge that eithei adductoi oi abductoi components of t e 
can be exclusively injuied- and thus affect the behavioi o 
ipsilateial coid, we have attempted to divide all of 
lent neive fibeis at the thyioid level With the coid 
paialyzed, we have studied the possibility of voluntaiy 
contiol of the immobilized aiytenoid caitilage by use o 
steinothyiOld muscle, a muscle that has a voluntaiy as 
as involuntary action 


The movements and actions of the aiytenoid caitilages i 
studied in eight fiesh human cadaveis that weie kmc y m 
available to us by oiii coionei In these obseiva ions, 
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lage -ftas fiozen to the adjacent wing of the thyioid caililage 
in e\eiy case The ciicoaij-tenoid joint was found to be 
smooth and free in all instances except one in which a metallic 
siituie was inadveitently passed into the joint cavity 

COMMENT 

It appeals that foi a few reasons the results of the trans¬ 
position of muscle in the larynx of the laboratory animal mav 
not be projected to humans In the first place, voluntary 
contraction of a somatic muscle cannot, of course, be obtained 
in animals Then again, the anatomy of the canine larynx is 
significantly different from the human, and exposure of the 
ai’J’tenoid cartilage m the dog is quite difficult because of the 
maiked posterior and medial projection of the wings of the 
thjuoid cartilage The formation of scar tissue, although 
inevitable, fiom even the most gentle handling of the tissues, 
piobably was largely a result of mild sepsis m these animals 

Although our observations suggested the futilitj* of success¬ 
ful muscle transplantation about the laijmx in the dog, we 
veie encouraged to note that in none of our animals was 
there evidence that the muscle or fascia or wire had pulled 
away from its attachment We had feared that the repeated 
involuntaij- ele\ation of the larjTix that occurs with swallow¬ 
ing vould place undue tension on the suture lines 

The scar tissue fixation of the aijiienoid cartilage to the 
ving of the thyroid cartilage even where only a Surgaloy 
stmt was employed led us to believe that handling and pos¬ 
sibly sepsis were the engendering agents rather than any 
reaction occasioned by the transplanted tissue In the two 
cases in which the fascia was placed in an artificial sheath 
0 autogenous ^eln, we found no more gliding tendency than 
in those vithout a co^erlng The intima of the vein still 
g istened somevhat, but vas shghtlv adherent to the fascia 
tnioughout the entire length 

CONCLUSIONS 

Experiments v ith the transplantation of a \oluntaiv muscle 

n le paiahzed airtenoid caiiiilage in dogs ha\e been earned 
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secuied to the aiticulai head of the aiytenoid caitilage In 
two otheis, Surgaloy wire was inteiposed in the same fashion 
Segments of autogenous (external jugulai) vein Aveie used 
as a jacket outside of the two fascial stiuts 

In the last four dogs in this senes, the ipsilateial steino- 
thyioid muscle was used In two instances the muscle was 
biought diiectly to the aiytenoid caitilage, while in one ani¬ 
mal, fascia, and in the othei, Suigaloy wire, weie intei posed 

The animals weie leopeiated upon in fiom six weeks to 
thiee months following the original pioceduie, and all weie 
saciificed after the second opeiation The laiynx was le- 
moved foi a moie detailed study in thiee of the dogs 


RESULTS 


At the completion of the initial opeiation, the coid ac ion 
was visualized thiough a laiyngoscope while the steinothyioi 
muscle was activated by electiical stimulation Almost wi i 
out exception, some widening of the glottic chink occuiie , 
although the poweiful muscle contraction depiessed the en u 
laiynx and made obseivation less than satisfactoiy 


With the exception of one dog, all animals lost the a 11 ^ 
to baik Theie was one supeificial ivound sepaiation, 
othei wise the wounds healed piomptly without evidence 
infection No signs of inspiiatoiy distiess, eithei les mg 
exeitional, ever developed 


At le-operation, a model ate amount of scai tissue n < 
found in the subcutaneous legions and about the jg 

on the opeiated side The tiansposed steinothyioi nm^ 
was viable in eveiy instance, and in no case had the 
fascia or Surgaloy pulled away fiom the caitilage E ec i 
activation of the sternothyroid depiessed the ipsilateia 
but in no case was theie abduction of the cold as 
thiough a window in the tiachea This distuibing an 
appointing finding was not suipiismg in view of m 
amount of scar tissue that was found m eveiy ‘ 

the tiact occupied by the tiansplanted muscle, oi i 
Suigaloy The aiticulai piominence of the aiyten 
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lage was fiozen to the adjacent wmg of the thyioid cartilage 
in eveij' case The ciicoaij-fenoid joint was found to be 
smooth and fiee in all instances except one in which a metallic 
sutuie was inadveitently passed into the joint cavity 

COMMENT 

It appeals that foi a few leasons the lesiilts of the trans¬ 
position of muscle in the larynx of the laboratory animal may 
not be projected to humans In the fust place, voluntary 
contraction of a somatic muscle cannot, of course, be obtained 
in animals Then agam, the anatomj' of the canine larynx is 
Significantly different from the human, and exposure of the 
aiidenoid cartilage in the dog is quite difficult because of the 
marked posterior and medial projection of the vungs of the 
thjuoid cartilage The formation of scar tissue, although 
ineintable, from even the most gentle handling of the tissues, 
probably was largely a result of mdd sepsis in these animals 

Although our observations suggested the futility of success¬ 
ful muscle transplantation about the larynx in the dog, we 
vrere encouraged to note that in none of our animals was 
there evidence that the muscle or fascia or wire had pulled 
avay from its attaclrment We had feared that the repeated 
inroluntaiy elevation of the larynx that occurs with swallow¬ 
ing Mould place undue tension on the suture lines 

The scar tissue fixation of the aiji:enoid cartilage to the 
V'lng of the thiuoid caililage e%en where only a Suigaloy 
strut Mas employed led us to believe that handling and pos¬ 
sible sepsis M'eie the engendering agents rather than any 
reaction occasioned by the transplanted tissue In the two 
cases in Mhich the fascia M’as placed in an ai-tificial sheath 
of autogenous vein, M*e found no more gliding tendency than 
in those Muthout a covering The intima of the vein still 
glistened someM'hat, but M’as slightly adherent to the fascia 
thioughout the entire length 

CONCLUSIONS 

E\pei iments M-ith the transplantation of a \ oluntai’r’ muscle 
to the paralyzed arj’tenoid cartilage in dogs ha\e been earned 
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secuied to the aiticulai head of the aiytenoid caitilage In 
two otheis, Surgaloy wue was intei posed m the same fashion 
Segments of autogenous (external jugulai) vein weie used 
as a jacket outside of the two fascial stiuts 

In the last foui dogs in this series, the ipsilateial steino- 
thyioid muscle was used In two instances the muscle was 
brought directly to the arytenord cartilage, while in one ani¬ 
mal, fascia, and in the other, Surgaloy wire, were interposed 

The animals were leopeiated upon in from six weeks to 
three months following the original procedure, and all were 
sacrificed after the second operation The laiynx was le- 
moved for a more detailed study in three of the dogs 

RESULTS 

At the completion of the initial operation, the coid action 
was visualized through a laryngoscope while the steinothvioin 
muscle was activated by electrical stimulation Almost with¬ 
out exception, some widening of the glottic chink occuiied, 
although the powerful muscle contraction depressed the entne 
laiynx and made observation less than satisfactory 

With the exception of one dog, all animals lost the abihh 
to balk There was one superficial wound separation, bu 
otherwise the wounds healed promptly without evidence o 
infection No signs of inspiratory distress, either resting oi 
exertional, ever developed 

At re-operation, a moderate amount of scar tissue vas 
found in the subcutaneous regions and about the strap muse es 
on the operated side The transposed sternothyroid muscc 
was viable in every instance, and in no case had the muse e 
fascia or Surgaloy pulled away from the cartilage Electiica 
activation of the sternothyroid depressed the ipsilateiai 
but in no case was there abduction of the cord as viev 
through a windoiv in the trachea This distuibing anc 
appointing finding was not surprising in vieiv of the giea 
amount of scar tissue that was found in every animal a 
the tract occupied by the transplanted muscle, or 
Surgaloy The articular prominence of the aijdcnoid ca 
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Fiequently the clinician will encountei a patient shows 
a perceptive or sensoii-neuial healing loss which on later 
examination is completely or paitially leveised As Jiieis® 
points out, the assumption that all perceptive deafness is ir- 
leveisible is no longer valid Clinical evidence is accumu¬ 
lating which shows that much lemains to be learned about 
leieisible, peiceptive deafness 

The teimmologj- used in i elation to iiieveisible deafness 
deseives a ihetoiical comment The ability to send the patient 
on his way with the explanation that his “eai nerves aie 
dead” or that he has “neive deafness” is most often a feat of 
skill How many diagnostic tests do we have today which 
pinpoint healing impairment as specifically related to that 
shoit bundle of neive fibers sometimes lefeiied to as the 
‘hearing nerve’” While the explanation that the nerve is 
‘dead” may sei\e to satisfy and even impress the patient, 
the statement is often unsubstantiated and should be i elegated 
to the linguistic junk heap 

Recently the term seiisoi i-neiaaJ hearing loss has been 
suggested to replace the historical and much maligned rubric 
nei\e deafness” The newer term implies that the locus 
of the loss IS cochlear or retro-cochlear without limiting the 
etiologr- to the acoustic nei\e A discussion of the published 
clinical and experimental literature on hearing impairment 
attributable to the cochlea, central auditory pathway or audi- 
ton cortex is beyond the scope of the present paper 

1 Thi-s manuscript recci\ed in The Lar\ neoscope Office and 

'-'^“Pted for publication Oct 12 los" 
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out It appears that in the laboiatoiy aniniaJ, scai tissue 
fixation of the transplanted muscle, and an invaiiable fibious 
union between the aiytenoid caitilage and the ala of the 
thyioid cartilage, prevent the desiied action of the tiansposed 
sternothyioid muscle 
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Fiequently the clinician will encountei a patient who shows 
a peiceptive oi sensoii-neuial healing loss which on later 
examination is completely or paitially leveised As Jueis® 
points out, the assumption that all peiceptive deafness is ir- 
leveisible is no longei valid Clinical evidence is accumu¬ 
lating which shows that much lemains to be learned about 
leieisible, perceptive deafness 

The teiminologi’ used in i elation to iiieveisible deafness 
deseives a ihetoiical comment The ability to send the patient 
on his way with the explanation that his “eai neiwes aie 
dead” oi that he has “neive deafness” is most often a feat of 
skill How manj' diagnostic tests do we have today which 
pinpoint healing impaiiment as specifically ielated to that 
shoit bundle of neive fibeis sometimes lefeiied to as the 
^healing neive’” While the explanation that the neive is 
dead” may seive to satisfy and even impress the patient, 
the statement is often unsubstantiated and should be i elegated 
to the linguistic junk heap 

Recently the term sensot i-neni al hearing loss has been 
suggested to leplace the histoiical and much maligned lubiic 
uei\e deafness” The newei tenn implies that the locus 
0 the loss IS coclileai oi letio-cochleai without limiting the 
e iolog\- to the acoustic nei\e A discussion of the published 
c inical and expeiimental liteiatuie on heaiing impaiiment 
u iibutable to the cochlea, cential auditoiy pathway oi audi- 
01J co rtex IS beyond the scope of the piesent paper 

a«o'^Ptw^®f(^^°pubhcaUon^Sct‘'^T^ 03 «^ Lar^ ngoscope Office and 
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Jueis believes that a bioad physiological appioach should 
be applied to the range of etiological factois causing pei- 
ceptive (senson-neuial) deafness Ceitainly a change m 
our philosophy towaid peimanent healing loss is woith con- 
sideiing and should beai much fiuit 

Eaily audiologic evaluation, thiough otologic and pediatric 
appraisal and increased leseaich effoits aie in oidei, paiticii- 
laily regarding pre-school chrldren about whom we have the 
least rnfor matron 

Improved hearing testing methods beyond those simply 
determining the degree of loss—objective puietone and speed 
audiometry, the tonal decay test, the aural overload test, 
more valrd tests for recruitment, diplacusis, tinnitus and m 
clinical use of delayed speech feedback—offei new insig i s 
into the complexity of the auditory mechanism and au i mf 
pathology 

Stapes mobilization and exploratory excursions into the 
middle ear have added a new chapter to reconstructive ea 
surgery and to reversible condtccUve deafness These acvance^ 
and many others recommend that we adopt a more optimis i 
outlook toward certain types of perceptive deafness 

Carhart^ has demonstrated that a portion of the 
loss IS reversible in successful cases of stapes mobi iza i 
An average increment of approximately 9 db may 5 

in the bone conduction thresholds from 500 to 40 cj 
alter ossicular function has been maximally impiovec 

Widespread use of bone conduction audiometry, , 
audiometry and tests of cochlear function by audiologis s ^ 
physicians using standard quantitative audiometiic 
rather than qualitative techniques will permit a more acci ‘ 
diagnosis of the type of loss and enhance the accuracy 
treatment and prognosis 

Miles and Echols® reported a case of reversible 
following surgical extirpation of a pearly tunior o 
cerebello-pontme angle Simonton” has presented an 
lent discussion of the course of variable deafness in 
sive Meniere’s disease There are instances wheiem 
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heaimg letums to noimal and then legi esses as the neive 
cells in the spiial ganglion degeneiate In contrast to the 
piecedmg cases, Boidley and Haskins,^ and Walsh and Good- 
nian’= call oui attention to those patients who manifest an 
inability to compiehend speech despite a mild-to-modeiate 
puietone an conduction heaimg loss Thej^ maj’’ ha\e letio- 
cochleai lathei than cochleai lesions Loch" cites evidence 
that a certain peicentage of tonal dips at 4,000 cps and 10,000 
cps IS leveisible with piopei diagnosis and tieatment The 
liteiatiiie is leplete with illustiated cases of reveisible tiau- 
matic deafness 


Mizukoshi, Konishi and Nofamuia® demonstiated that cei- 
tain cjdochemical changes found in the haii cell nuclei of the 
oigan of Corti are geneially leveisible They studied the 
effects of acoustic stimulation and certain toxic diugs on the 
metabolism of the cochlea in guinea pigs 


A small peicentage of patients show peiceptive deafness 
due to toxic diugs oi poisons Tayloi“ has wiitten an ex¬ 
cellent chaptei on the effects of diugs and poisons on audi- 
toiy function The chapter appeals in the classic text. Medi¬ 
cine of the Eai, edited bj’’ E P Fowlei, Jr Sayeis and 
Ba\enport“ have piesented a thoiough leview of the physio- 
ogical effects of CO The consensus of opinion is that pei- 
ceptue loss lesulting fiom diugs and poisons is usually le- 
'ersible, at least in part Unfortunately, adequate measuie- 
ments raiely accompanj'^ the clinical description 


he authors of this paper encounteied a patient who m- 
cuired a seveie, bilateial peiceptive loss as a piobable lesult of 
^ icylates and similar medication administeied foi iheuma- 
P ^ plus an accidental exposuie to caibon monoxide 

eriodic audiological measuiements weie made o\er a 13- 
on period during the recoverj' phase of his peiceptive 
a ness The lesults aie piesented in detail and ielated to 
c'eral theoretical assumptions 


CASE HISTORY 

rheumatmif ^ 'Tliite male, aged 42, had been recen ing treatment for 
saUc\latP medication consisted of Pabalate HC a 

PUcation-: p ‘'^ocortiEone compound and chloroquin (Aralen) Com- 
rose ^^hen he was exposed to an unknown dose of carbon 
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mono's.ide fiom a lecentlv installed, defective dampei on Ins 
He i\as taken to a local hospital for diagnosis and treatment a 
was found at his home in a comatose condition The 30, 

ness aiose due to caibon monoxide poisoning A week of 

1957, he was given an audiological evaluation at the Unne 
Kentucky Audlolog^ Clinic 

The results of the audiological evaluation levealed a car 

of SO db in the right eai and a speech thieshold of 90 db in pgut 

Speech disciimination was 36 per cent in the light ear and jc 

in the left eai His audiometiic loss was veiified by pped 

bkm Response Audiometi\, the Lombard Test and Delayed „,pj|,ecl 
back Patient complained of tinnitus auiium, bilateiall} D® 
the tinnitus as “iinging” "chimes” and “hen cackles" ^ 

Due to the etiolog\ of his loss we lequested the P®*^'®"^,nro' ghoved 
week latei foi le evaluation His letest on Januaij i, ^p,||,,i,(;iisls 
paitial lecoveiv of Ins heaiing loss Theie was no evidence oi 23 is'S, 
He leceived fuithei evaluations on Januaiy 13, 195S_, Janiian 
Febiuarv 3, 1958, Februaiv 17, 1958, Maicli 4, 1958, Marcn . 

Apiil 21, 1958, and Febiuaiy 18, 1959 


AIR CONDUCTION THRESHOLDS 

In Fig 1, the aii conduction thiesholds foi the iiglit ear 
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aie plotted for eight frequencies obtained on five of the exami¬ 
nations The results show gradual recovery at all frequencies 
with a lesidual loss remaining from 1,000 to 12,000 cycles 
The thiesholds at 125, 250 and 500 cycles are slightly better 
than normal 

Fig 2 show^s the coiiesponding thresholds (air conduction) 



Test Frecue^cies 

2 Left e'lr reco\er% (air conduction thresholds) 

foi the left ear The lecoveij- is similai to that obtained for 
le light eai, except that the lesidual loss extends flora 500 

1 o vnth slightlv better sensitivity at 8,000 and 

•*“>000 cycles 


BONE CONDUCTION THRESHOLDS 

bone conduction thiesholds displayed in Figs 3 and 4 
^la lei the aii conduction cui\es shown in Figs 1 and 2 On 
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this basis, the loss bilaterally would be classified as piedomi 
nantly peiceptive or sensoii-neural The initial examina ion 
luJed out the possibility of a psychogenic {noH'Diganic) oss 
01 mahngeiing 


SPEECH RECEPTION TESTS 

The speech thiesholds represented by the bai 
Fig 5 correlate highly with the aveiage puietone 
from 125 to 1,000 cycles The lesidual loss for the lei 
is reflected in the speech threshold as well as the pwe 
■thresholds The ten examinations (ti-t,o) permits a 
tudmal look at the thieshold recoveiy in the 
speech thiesholds The right eai lecoveied giadually lo 
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tj-t^ The left eai diopped fiom 90 db to 20 db fiom ti-tg 
The light ear diopped fiom 80 db to noimal from -t; 

In Fig 6, the speech disci immation scores foi each eai 
shoir giadual mipiovement fiom ti-tj Fiom tj-tip, speech 
disci immation i etumed to a near-noi mal level The i evei sible 
natuie of tins patient’s heaiing loss is suppoited by the piire- 



r'le? 1 Bone conduction thresholds during: reco\eri period Left ear 


one, speech and bone conduction thiesholds and the speecli 
iscimnnation scoies The patient’s subjective evaluation 
0 his healing always coincided mth the gaadual impiove- 
nient demonstiated by the auditory measuiements 

On his final examination, theie was a diminution in the 
ogiee of leciuitment and in the loudness of his tinnitus At 
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present, he functions adequately in communicative situations 
There is a residual puretone loss in the higher fiequencies in 
each ear Speech discrimination remains near-normal 

Response reliability was consistent during all the psycho¬ 
physical measures Threshold fluctuation was not a clinical 
symptom in this case No vestibular impairment was noted 



There is no evidence of an emotional disorder, an ^ 
tient has returned to work He was also letuine o 
tormei medication and dosage schedule 

IMPLICATIONS OP THE DATA 

VVe are unable to asceitam the separate ^o- 

salicylate-type medications and the exposure to cai o 
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H “ 'light ear 
I I = Left ear 



/.iJiological eialuations 

Fir 6 PB score measured periodically during- recoyeri period 


noMde It seems worthwhile to relate the auial pathologj' 
to certain physiological mechanisms in the auditoiy system 

The clinical evidence points stiongly to a cochlear lesion 
and a retrocochleai lesion which weie at least paitially re¬ 
versible Ruttin’® feels that bone conduction impairment > 
and tinnitus are indicative of a cochleai lesion Reciuitment 
v\as present bilateially and is geneially considered to have 
I locus in the cochlea Diplacusis was not present, even 
ough it IS commonly associated with cochleai lesions Speech 
'sciimination did not deciease with an inciease in the sen- 
sa ion le\el of the stimulus woids In this lespect, oui case 
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present, he functions adequately m communicative situations 
There is a residual puretone loss in the higher fiequencies m 
each ear Speech discrimination remains near-normal 

Response reliability was consistent during all the psycho¬ 
physical measures Threshold fluctuation was not a clinical 
symptom in this case No vestibular impairment was noted 



udiological evaluations 

Fig" 1 Speech thresholds measured peiiodicalU dunng it,cover> I 


Theie is no evidence of an emotional disorder, and le 
tient has returned to work He was also returned o 
former medication and dosage schedule 

IMPLICATIONS OF THE DATA 

We aie unable to asceitain the sepaiate 
5alicyiate-type medications and the exposuie to cai on 
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ipnmf .1 fw Williams = They also 

dfi ^ cases with end -01 gan lesions showed 

speech discrimination as sensation level was 
Then findings appear to suppoit neive fibei 
0 ogy in our patient, since speech disciimination did not 
ecrease when speech was piesented at 110 db above the 
noimal threshold 


Dandy, and Schuknecht and Woellnei'- have peifornied 
pni lal lesections of the auditoiy nerve which pioduced vaii- 
ous degrees of heaiing loss The latter expeiimenteis as¬ 
sociate diminished speech disciimmation with degeneiative 
ciianges in the spiial ganglion Ciowe, Guild and PoIvogP 
coil elated cochleai lesions with high-tone loss in T9 cases 
^ high-tone loss and neai-noimal thiesholds 
m the low fiequencies even after his lecovery was stabilized- 

The complete clinical picture suggests bot/t cochleai and 
neive fibei pathology in our illustiated case We cannot, 
however, lule out a lesion of the central auditoiy pathway 
poition of the pathology was leveisible since healing func¬ 
tion was laigely regained CO and salicylates may pioduce 
changes in the cochlear stiuctuies with lesultant impaiiment 
of the healing function The durability and veisatility of 
the auditory mechanism to sustain mjuiy is to be noted A 
gieat deal of pathology may be present with the heaiing 
unction showing only a slight loss This fact may often be 
overlooked by non-medical specialists The leveisible natvne 
of ceitam types of peiceptive deafness is worthy of ciitical 
examination 


The outstanding advances in undeistandmg auditoiy func- 
, ion and auial pathology offei new hope foi the laige pci' 
centage of the population who suffei fiom heanng disoideis 
These advances call foi a le-oiganization of oui theoietical 
consideiations of auial rehabilitation Heie is a viigm field 
foi the theoietician, the piogiessive clinician and the labora- 
toiy scientist Biochemistiy and neiuophysiology offei audi¬ 
tion a majoi hope foi bleaching the impaiied sound baiiici 
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as a sequence Acute reticulo-endothehosis (Letteiei-Siwe) 
IS the earliest, most acute, fatal form, it is followed by a polv- 
phasic phase (Hand-Schuellei-Christian), and by the granu¬ 
lomatous and xanthomatous phases Emeison (1958) foimu- 
lated the cycle of the manifestations in noncholesteremic con¬ 
ditions as follows Theie is an eaily proliferation of masses 
of reticuloendothelial cells, including many eosinophils; these 
masses may be solitaiy and slow-gi‘Owing, as in the eosino¬ 
philic gianuloma of bone, oi widespiead and rapidly growing 
thioughout the reticulo-endothehal cell system, as in Letteier- 
Siwe disease, shomng a tendency to accumulate intracellulai 
cholesteiol and to be tiansformed into foam cells, tj'pical in 
Hand-Schuellei-Cliristian disease, and may i evert to gi*anu- 
lomatous cells with ultimate fibiosis and spontaneous dis¬ 
appearance 

Participation of the hearing oigan is mentioned in the 
'eiy fust repoi'ts In Schuellei’’s case (1915), a 16-year-old, 
otitis media was among the fii*st manifestations of the dis¬ 
ease, with defects in the X-ray picture of the tempoial 
squama and pus in the external canal, assumed to be piesent 
behind the stenotic canal entrance Chiistian’s (1920) pa- 
bent, a five-year-old giil, suffeied impaiiment of healing 
among the first sjTnptoms She heaid loud tones, but not 
the watch, the test nas not consideied to be accurate as 
ater theie was no evidence of deafness 

Reports on manifestations in the ear and in the upper aii- 
^ajs vere slow to accumulate, but Lederer, Ponchet and 

a 1 leant, m 1935, emphasized the relatne frequency of eai- 
legion imolvement 


1950’s glowing mteiest and ad\anced diagnostic 
^^sulted in lapidly multiphnng publications Some 
° ese showed manifestations in the upper an ways to be 
more frequent than those in the eai Gieifenstein’s 26 cases 
.m ed a proportion of 18 to 12, the seven cases of Schu- 
^ Peilman (1948) a proportion of foui to thiee 
n the other hand, among the 18 cases of Goodhill (1950) 
me ear participated in 11 
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Thannhausei's textbook (1958) gave the following desciip- 
tion of the Hand-Schuellei-Chiistian syndiome Osseous le¬ 
sions of eosinophilic xanthomatous granuloma, defects in the 
membianous bones of the skull, exophthalmos and diabetes 
insipidus Greifenstein (1932) tieated paiticipation of the 
hearing oigan in this condition in a monograph Aftei this 
beginning a well-iounded literatuie tiled to integiate the 
findings in the eai and in the uppei an ways into the fiame- 
work of geneial knowledge legarding histocytoses 

Fiaser (1934) called the clinical entity, in teims of the 
underlying pathology, lipoid gianulomatosis of bones He fe 
that endothelial cells fiom the vessel walls, containing hpoi , 
pass into the sunounding tissue and provoke lymphocy ic 
infiltration, phagocytic xanthoma or foam cells may contain 
degenei'ated leukocytes and even minute bone particles Aiis- 
ing from the lipoid-containing endothelial cells, then glO^ 
results in the multinuclear giant cell 


The monistic theory of Faibei (1941) found ever widening 
acceptance until it reached its present leading role He con 
sideied eosinophilic granuloma not to be a distinct en i 
but a variant of the basic process of which the clinica pic 
tuies known as Hand-Schuellei-Christian, and Letterei- i^ 
syndromes are other examples, the disease may be suspec e 
on the basis of clinical and roentgenological data, but ms 
have to be cor related with the investigation of biopsy ma ei la 
before a positive diagnosis is established 

Thannhausei explained the concept of the different phases 
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drainage from the right ear vras noted since 17 months of age hut 
worsened at 21 months and a large swelling appeared behind the ear 
At this time, she was first examined at the Children’s Medical Center, 
where it was shown that she had swellings behind the right ear and in 
the right mandible, accompanied br destructive lesions in the temporal 
bone and mandible, diabetes insipidus, mild pulmonarv infiltration, a 
scaly scalp eruption, necrotic and exudative stomatitis with loosening of 
teeth, red papular eruption on chest and back, and mild anemia Radio 
therapi was given to the right side of the skull (including the pituitary 
area), but the diabetes insipidus did not improve She was started on 
repositorv ACTH (30 units t-iwk.), which was continued for four 
months and chlorambucil (2-4 mgms qd), which was maintamed, with 
occasional interruptions for the next seien months Her response to 
chemotherapv was disappointing, wnth the skin eruptions continuing in 
vanmg degrees and involvement noted in the perineum and perianal 
area Replacement therapy with pitressin tannate in oil was only 
Partiallv effective, and at 23 months of age another course of radiation 
Was given to the pituitarv area In subsequent months, the impression 
Was obtained that her disease was under some control, in that her 
pulmonan lesions cleared, new bone lesions did not appear, and the 
iver and spleen did not enlarge, however she remained verv fussv, 
and scalp and skin rashes were most troubling Drainage from the 
ears especialli the right was nearlv continuous, but it was never pos¬ 
sible to establish that this exudate was of anv origin other than the 
moist eruption in the external canals per se The second radiotherapy 
ourse had not diminished the seieritv of her diabetes insipidus, and 
pitressin injections remained irregulailv effective Prednisolone (up to 
ou mgms qd ) was substituted for the ACTH (at 25 months of age), but 
It produced no difference in response 


cnnint began at a time (2S months of age) when her general 

i-itnw 1 relative!! good She developed fever, increased ir- 

„ ‘'“'’/''““'tip? and diarrhea two weeks after she had had a known 

docp^nf^ measles (and one week after she had been giien a protective 
globulin) These signs of infection mcreased, and she 
Thpi-p cl, to the hospital to aid in the control of fluid balance 

Pharin^t Usual skin findings, dehvdration a "toxic” appearance, 

fluid thp^*^ ^ clear chest to general examination On intravenous 
there wp antibiotics her vomiting was adequately controlled, but 

resDiiatn ^ Sradual increase in fever, unresponsiveness pulse rate, and 
36 hourc^fi^^^p Finally she became cianotic and comatose, and died 
temunni „er admission in spite of extensile supportive measures Her 
ti'supc the virologic studies on her post-mortem 

Carthi xrn "Case 3”) in a recent article bv Enders, Mc- 

^artbi Mitus and Cheatham (1959) 


Schupllpt'r'l?^l^°^ Department of Dr Sidnei Farber) confirmed a Hand- 
tarv still- process involving the skull the infundibulum, pitui- 

the infundihiitpc’ lungs and Innph nodes In the skull and 

state of hnm., f Process appeared to be in a fairlv advanced 

of cLle%te?m . Histochemical anaUsis showed a high proportion 

t>' a diffusp’ ^?pnt liPni-containing cells From the lungs affected 
isolated Onp^pf tw Pneumonia measles nrus of a high titre was 
Finkeldi cp^K stomach contained Warthin- 

I'-niph nodes ® p miolvement of the 

iu uoaes bv LettererSiwe disease was minimal 

Analysis of the tissue lipids (Dr Allen C Crocker) melded the follow- 
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Spontaneous healing oi the beneficial effects of X-iay 
theiapy (since 1930) was probably the leason why only 
biopsy material was offered for histopathologic investigation 
Nager stated, in 1933, that in cases of geneial xanthomatosis 
a number of clinical reports on the state of the heaimg oigan 
wei'e given, but no histological examination of the petious 
bone was known up to that date It took another three yeais 
before studies of the latter kind could be added 

Druss in 1936 recoided the ear manifestation of lipoid gian- 
ulomatosis, Hand-Schueller-Christian disease in a 48-yeai-old 
male whose moibid histoiy reached back through nine yeais 
with bilateial aural dischaige and considerable loss of heal¬ 
ing, in the last seven years he was tieated for diabetes in¬ 
sipidus In numeious bones and soft oigans, changes weie 
found coi responding to a univeisal hpoid gianulomatosis, 
lipoid granulations were found in various paits of the tem¬ 
poral bone but not in the middle ear 

Goodhill legistered 18 pertinent cases, 11 had tempoial 
bone lesions, ten with chionic otorrhea One pair of tempoia 
bones of a tin ee-year-old giil (as repoited by Di Doiothy 
Wolff) revealed areas of infiltiation into all the pneumatize 
poitions, including mastoid and petious apex The infiltia- 
tions contained, in various regions, lepresentations of evert 
phase of histocytic gianuloma leticulum cells, foam cel s, 
and eosinophils in clumps The bony labynnthine capsu e 
was not invaded The sensoiy end organs were intact, t e 
infiltiation was restiicted to the cancellous bone and t e 
cellular tiabeculae of the tempoials 


CASE REPORT 

K T . boi n September 11, 1955 CMC No 460061 Referred b^ Drs E 
F Carniglia and E W Heublein 

This little gill's first srmptoms were a seborrhea like 
at 11 months of age, increasing irntability bj 14 months, and so 
after a papulai lash on trunk and groin An e\udatne erup 
noted on hei gingnae, and at 15 months a swelling in the ® ^^3 

the mandible was shonn by biopsy to be an eosinophilic gr< ^ 

There ^^as a tempoiarr shrinkage of this mass after radiother^ 
poljdipsia and poUuria began at 20 months of age An intermitt 
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drainage from the right ear iras noted since 17 months of age, but 
■worsened at 21 months and a large swelling appeared behind the ear 
At this time, she was first examined at the Children’s Medical Center, 
■where it was sho^wn that she had swellings behind the right ear and in 
the right mandible, accompanied bv destructive lesions in the temporal 
bone and mandible, diabetes insipidus, mild pulmonarv infiltration, a 
scalv scalp eruption, necrotic and exudative stomatitis with loosening of 
teeth, red papular eruption on chest and back, and mild anemia. Radio 
therapi was given to the right side of the skull (including the pituitarv 
area), but the diabetes insipidus did not improve She was started on 
repositorv ACTH (30 uni^ Liwk), which was continued for four 
months, and chlorambucil (2-4 mgms qd ), which was maintained, with 
occasional interruptions for the next seien months Her response to 
chemotherapv was disappointing, -with the skin eruptions continuing in 
van mg degrees and iniolvement noted in the perineum and perianal 
area Replacement therapv with pitressin lannate in oil was onlv 
partialh effective, and at 23 months of age another course of radiation 
■was given to the pituitarv area In subsequent months, the impression 
was obtained that her disease was under some control, in that her 
pulmonarv lesions cleared new bone lesions did not appear, and the 
liver and spleen did not enlarge, however she remained verv fussv, 
and scalp and skin rashes were most troubling Drainage from the 
ears especiallv the right was nearlv continuous, but it was ne^er pos- 
moie to establish that this exudate was of anv origin other than the 
moist eruption in the external canals per se The second radiotherapy 
ourse had not diminished the severitv of her diabetes insipidus, and 
pitressin mjections remained irregularlv effective Prednisolone (up to 
^ substituted for the ACTH (at 25 months of age), but 
produced no difference m response 

cnJfUt episode began at a time (28 months of age) when her general 
ntnhiT ^®®ri relativelv good She developed fever, increased ir- 

ruv, lomiting, and diarrhea, two weeks after she had had a known 
dose^^f^ measles (and one week after she had been giien a protective 
reoiiir globulin) These signs of infection increased, and she 

■^ere n ^^“ussion to the hospital to aid in the control of fluid balance 
Pharvn^^t usual skin findmgs, dehvdration, a “toxic” appearance, 

fluid th^*^** ^ clear chest to general examination On intravenous 

there ,,®’^^P' ^rid antibiotics, her vomiting was adequatelv controlled, but 
respiiat^^ ^ gradual increase in fever, unresponsiveness, pulse rate, and 
36 hours Pinallv, she became c'anotic and comatose, and died 

terminal admission, in spite of extensive supportive measures Her 
tissues s and the ■nrologic studies on her post mortem 

Carfhi- oescribed (as “Case 3”) in a recent article bi Enders, Mc- 
carmv. -Mitus and Cheatham (1959) 


SchuSet^cw^H^'’' Department of Dr Sidney Farber) confirmed a Hand- 
taiw staii '^^'^'1 process involving the skull, the infimdibulum pitui- 
the infTmrt.w'^i ®P*'^ardium, lungs and Ij-mph nodes In the skull and 
state of iinT. 1 region the process appeared to be in a fairU advanced 
of cholestprni Histochemical analysis showed a high proportion 

'’r a diffr,so lipid-containing cells From the lungs affected 

isolated pneumonia measles virus of a high titre wras 

finkeld\ riif , l''mph nodes near the stomach contained M'arthin- 
Ivmni, (multinucleated giant cells), while involvement of the 


while 
minimal 


Ivmoh t tmuitinucleated giant cells), 

des bv Letterer Siw e disease was m 

of the tissue lipids (Dr Allen C Crocker) yielded the follow- 
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Tissue 

Ln er 

Spleen 

laing 

Temporal 
Bone Tumoi 

Total lipids—pel cent of wet W’eight 
Phospholipids— 

3 91 

2 25 

2 25 

14 4 

pel cent of wet weight 

1 81 

100 

113 

0 94 

(pel cent of total lipids) 

(46) 

(44) 

(50) 

(7) 

Cholesteiol—pei cent of wet weight 
(pei cent of total lipids) 

■ 
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Analysis of the soft oiange mass which had destroyed and occupied 
much of the light tempoial bone showed it to be an e\tiemely fattv 
lesion, most sti iking foi its cholesterol content—with a phospholipid 
noimal foi what would be found in most connective or stiomal tissues 



Fig 1 Gomori X50 Piomoiitorj with Jacobson’s nor\e hiP*’ Vviidatc 
tonal mucous membiane, granulomatous blocks suspenued in <• 
(uppci light) ttmpanlc membrane retracted ad mavlmum 'Mtn 
heienco in e'^teinal canal, granulomatous mass 


The light tempoial hone ttas obtained foi detailed examination 
calcification needed about the usual time, embedding in ° 
tioning in the hoii/ontal plane, staining with heniatoxilin eosin , 

IiainMalloit, Sudan Scai let-i ed, Gomoii impiegnatioii, with iinsi. 
sections mounted foi polaiized light followed 

In the crternal meatus (see Fig 1) a thick mass completed filled the 
lumen Stiands of desquamated epithelium weie packed togethoi b ^ 
gianulomatous block which, in vivo, piobablv piotiuded in ^ 
pohp The ttmpanic peifoiation, if it was piesent at ail, healed n 
tion of the ttmpanic membiane brought it into immediate ticinii 
the pioniontoM but no adhesion deteloped 

In the middle rat (sec Figs 1 and 2) the osseous walls except the 
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medial one, were attacked, lesulting m se^eie destruction The lamellae 
of the t^mpan^c tegmen still contained w ell stained osteoci tes, its lai ei s 
weie pried apart b% the adiancing gianulomatous mass the lattei le- 
placed one portion of the bonj wall of the h\potimpanum The muco- 
periosteum was extiemeN high (see Fig 1) eien for the loung age, 
some of Its lerj high papillae weie blanching, and exudate penetiated 
the inteipapillari spaces High cushions weie connected bi slendei 
stalks with then bases In the depth of the mucosa cists in losari 
formation boie eiidence of the chioniciti of the piocess while engorge¬ 
ment and cellulai infiltration maiked it to be of inflammatoii oiigin 
Cists were lacking in the niche of the oial window In the niche of the 
round window, iniasion and oiganization were piesent side bj side, the 



V, “ Gomon 
upper 
lous mass 


lupe Suriei centei and right lower intact innei ear 
iniaded middle ear with large ossicles filled b\ gianuloiiin- 
left petrous apex filled b\ fibrous mass 


still mass penetiated fiom the apeituie, while a hi aline but 

ineml i*^^ ' ' asculai ized cushion in contact w ith the secondai i ti mpanic 
hgamprif^ filled the uppei medial cornei of the niche The annular 
nt was intact and so was the secondai a ta mpanic membiane 

Pic^'ei”^ conipleteh suiiounded ba the inaading mass (see 

articulnt lateral cncumfeience of the capsule of the iiicudo nialleolai 
p,g 2 ) *'(? destioaed and the aiticulai space aaas penetrated (see 
mam bodincus aaas sepaiated as a sequestei fiom the 
hearfroci i ® anteiioi cius of the stapes aaas bent in a light angle, 
broke 'll 11 ^'* Possibla ba piessuie of the inaading mass The latter 
portion* of the Imad thiough the coitex and filled a consideiable 

clnracm^*^^^ middle eai aaere filled aaith an exudate of inflammatora 

tubal co*^ shoaan ba clusters of infiltiating cells especialla dense in the 
iner The gianulomatous mass aaas suirounded ba the exudate 
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Tissue 

Liver 

Spleen 

Lung 

Temporal 
Bone Tumoi 

Total lipids—-pel cent of wet weight 
Phospholipids— 

3 91 

2 25 

2 25 

14 4 

pel cent of wet weight 

1 81 

1 00 

113 

0 94 

(pel cent of total lipids) 

(46) 

(44) 

(50) 

(7) 

Cholesteiol—pei cent of wet xveight 
(pei cent of total lipids) 
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Analysis of the soft oiange mass which had destroyed and occupied 
much of the right temporal bone showed it to be an e\tiemely fattv 
lesion, most striking for its cholesterol content—with a phospholipid 
normal for what would be found in most connective oi stromal tissues 



Fig 1 Gomori X50 Promontorj v ith Jacobson’s ner\e ’-viidate 

tonal mucous membrane granulomatous blocks suspendea in >- 
(uppei light), t\mpanic membrane retracted ad maximum v itn 
heience in external canal granulomatous mass 


The light temporal hone vas obtained for detailed examination 
calcification needed about the usual time, embedding in 
tioning in the hoiizontal plane staining vith hematoxilin eosin * . j 

liainMalloit, Sudan Scai let red, Gomoii impiegnation, ivitli un 
sections mounted foi polaiized light followed 

In the external meatus (see Fig 1 ) a thick mass complete!' 
lumen Stiands of desquamated epithelium iveie packed together 
gianulomatous block vhich, i« vivo, piobabli piotuided in ^ 
poljp The t'mpanic perforation, if it was present at all, healed 
tion of the t'mpanic membiane brought it into immediate iici 
the piomontoo but no adhesion dei eloped 

In the middle cat (see Figs 1 and 2) the osseous 'valls except the 
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and suspended in it (see Figs 1 and 2) This mass formed a solid wall 
around the ossicles, filled the niches, sui rounded the facial canal The 
peiitympanic pneumatic cells, like those in the tegmen, were opened 
by the granuloma, which bioke doivn then septa and filled the luniina 

The invading mass can be described as a gianulomatous block with the 
cells arranged in long loivs or sheets, suspended in a dense leticulai 
meshwoik and harboring clusteis of lymphocytes (see Figs 3 and 4) 
Inciease of the vasculai bed transfoimed some sections almost into an 
angioma, the leticulai fibeis could be shown, by impregnation (see Pig 
5) as aiising diiectly from the vessel walls Palisades ivere foinied 
almost exclusively by eosinophils among which, m isolated gioups, giant 



Fig 3 Sudan X250 Gianulomatous mass in middle ear Cells m ' 
sades sheets field of eosinophil leukocytes and histiocjtes, giant 
partlj of foam cell character 


cells ivere found, and—not too numerous—foam cells Double ..g 

elements, sparsely scatteied, possiblj represented very small bone part 
on their wav to resorption as a result of destruction 

The mnei ear remained free of invasion (see Pig 2) The otic capsule 
was intact m spite of penetiation of the layeis of the 
tions of the tempoial Destruction started in the opeiculum, wide b 
the space occupied by the saccus endolymphaticus 


Betw een the carotid canal and the tip of the cochlea, and si 
athwait the cochlea like a cap, a focus was located of a character w 
can be best described as angiomatic or spongiotic (see Figs G uikl iratcd 
was sharply demarcated against the vicinity, and near the tip pj, 

the cochlear capsule, stopping only outside the endosteal 
sisted of dense conglomerates of small caliber vessels between the . 
lamellae The conglomeiates did not completely replace the jonnu ^ 
tissue of the marrow spaces and did not proceed to form blood laKc 
confluence or cause bone destruction The connective tissue surroun b 
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the vessels was best demonstrated the Sudan stain shoii ing perhaps, 
a relation to the basic disease 

The fissular region contained a single large block of cartilage 

The cochlear modiolus was completed filled, the nenous apparatus 
continuous The membrane of Reissner was distorted, in places bulging 
and, again, torn as bv overstretching The tectorial membrane is as dis 
placed, without doubt artificially The organ of Corti (see Fig S) was 
sutficientlv preserved to shois it to be not reached bv the morbid process, 
and was of normal elevation with its elements well demonstrated in¬ 
clusive of the hair cells and the hairs Guttulate formations in the tunnel 



Cha*^ * Reniatov-s lin-eosin X400 Organ of Corti in the middle coil 
are rupture of its medial is all and the guttulate formations 

the Eleiation tunnel well outlined cells show that in \i\o 

me organ Mas normal 


-- Mithin the organ of Corti Mere doubtless of artificial 

medial stained distinctlv bv Sudan The breaking open of the 

the h Papilla of Corti with outpouring of cells and loss of 

tJie inner hair cell has been ei.plained elsetihere (Kelemen, 
the ^ during the fixation Nothing abnormal t\as seen in 

showed organs, parts of the lestibular endolnnphatic space 

perhaps some degree of dilatation 

its dura^*^!^*^ acoustic meatus was free, with a feu small psammomas in 
Penptr'^* hning in its anterior wall a granulomatous focus part of the 
mg mass, did not reach the surface of the canal wall 

upex Mas completed imaded (see Fig 2) but bi i ler' 
■'^’ere from that found in the middle ear All marroM spaces 

t>' coar filled bi a mass made up of fibrocvtes and bundles formed 
hot more delicate fibers The degree of lasculanzation was 

essite The bom septa still containing Mell stained osteoevtes 



1292 


KELBMEN HISTOGYTOSIS AND TEMP BONE 



Figr 7 Unstained polarized lifrht XIOO Shnip botmdarj bct\'een 
spongiotic focus and the normal labjrinthine capsule 
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of the septa of the an cells The otic capsule, with its content, 
lemamed intact Around the cochleai tip a shaiply demai' 
cated angiomatic focus was observed in the bone 

The findings must be discussed within the fiamewoik of 
0 the case histoiy; b compaiable lepoits on pathology in 
the heaimg oigan, c case leports without complete tempoial 
bone analysis, and d general knowledge on lipid granuloma¬ 
tosis of the bones 

0 In the piesent case histoij' no exophthalmos was noted 
t IS known that othei constituents of the sjmdiome, too, may 
slacking Steuier (1952) lepoited absence of exophthalmos 
and diabetes insipidus Both, exophthalmos and diabetes in¬ 
sipidus, depend on pressuie of the advancing mass, the direc- 
lon and piogiession of which aie iiiegulai and unpiedictable 

h'on-involvement of the neivous apparatus of the inner 
eai depended piobably on mechanical piotection by the re¬ 
sistant otic capsule 

The lole of the measles viius, found in autopsy material, is 
aid to evaluate, the symptoms weie piohahiy covered by 
e seiexe basic condition Measles may have been at the 
loo of the inteicuiient otitis media which left signs of chion- 
joM the losaiv of submucous cjsts (Kelemen, 1958), the 
jam mass in the niche of the loimd mndon, the closed 
impanic peifoiation (in case theie was any piesent at all) 
sti^ f the diiect effect of the virus on the sensoiy 

luc mes aiose when no pathologic changes as found by 
n saj and Hemenuay (1954) could be obseived 

hdk Druss diffeied fiom the piesent one in the 

mei ^ of the middle eai; the lattei was tla^elsed 

DuiiV' stiands, and contained a small amount of 

oxudate On the other hand the duia was diffuselv 
tuo nhile heie it was thickened, but umnvaded The 

exhibited identical featuies in the osseous parts 
bone^ osciibed the maiiow spaces thioughout the tempoial 
petious apex, as diffuselv infiltiated 
Ondei gianulation tissue, which, to a gieat extent, 

"ent fibiotic, tiansfoimation Spindle cells containing 
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^\ele attacked from eveiv side, with then substance ultimatelj giound 
up into small sequesteis (see Pig 9) In spite of the abundant supph 
of fibrocytes the lattei did not line up into lows of osteoblasts, on the 
othei hand, in eioded lacunas, cells weie nesting which could be termed 
osteoclasts bj then content of debris The aiea of fibrous leplacement, 
going aiound the otic capsule, leached the base of the high mucous 
membiane of the middle eai (see Fig 2) 

The walls of the carotic canal lemamed intact, the pericaiotic plexus 
showing engoi ge,ment The dura was very thick but without signs of an 
acute inflammation The netvous appaiatus (Vlllth nene and its 
ganglia, the facial, the Gasserian ganglion) was not invaded 



Fig 9 Fnstained polarized light X50 Petioiis apex filled b> fibrous 
mass in which smallest sequesters aie suspended 


COMMENT 

The foiegoing gives histopathological findings m a healing 
oigan which paiticipated in a geneialized hpid gianulomatosis 
involving the scalp, othei skin regions, skull, Tihuitaiy, o | 
lungs, epical dium and lymph nodes Fiom the tiiad (a ei 
only modelately typical) skull defects, diabetes insipidus an 
exophthalmos, the lattei was absent Remissions, conconn an 
otitis media, and measles in the teiminal peiiod weie recoi e 
Gianulomatous masses filled the external and the middle eai, 
causing deep destiuction of the bone, in the petious apex 
complete fibiotic leplacement was piesent, vith sequestia ion 




KEUSMEN HISTOCYTOSIS AND TEMP BONE 


1297 


c Repoits on comparable cases, but \^’ithout complete histo¬ 
logic analysis of the tempoial, contain niimeious instances of 
successful X-ray treatment with arrest or healing up to 
roentgenological normalcy of the affected bones Shea (19o8) 
emphasized and was supported in his conclusion by Schail, 
that surgical inteiefeience should be avoided Here, the 
relatively benign couise of the Hand-Schueller-Ciinstian phase 
rath multiphcitj' of clinical and histological featuies may 
ha\e been on its way but did not develop sufficiently fast to 
counteiact the acute and fatal Letteier-Siwe phase 


Schuknecht and Peilman found that while the labjninthme 
capsule is lather lesistant to invasion by caicinoma, this is 
not the case in Hand-Schuellei-Chiistian lesions Nager 
mentioned that participation of the labjunthine capsule in 
this disease was assumed by X-ray findings, with a tentative 
ocalization m the peiiosteal layei Schuknecht and Peilman, 
discussing differential diagnosis, stated that a very actne 
eosinophil gianuloma may produce pictures identical with 
osteomyelitis of the skull Steuiei's case was diagnosed, pre- 
opeiatively, as a cholesteatoma Hertle (1956) reported two 
cases of fiontal bone affection appearing undei identical 
cinical manifestations, one turned out to be osteomyelitis, 
e other an eosinophilic granuloma Falkinbuig, Littleton, 
unt and Honvitz (1959) published the fourth case with 
1 ateial xanthomatous lesion of the mastoids 

Histologically, heie, absence of any leaction m the foim 
° opposition discriminated shaiply against osteomyelitis 
^ its exubeiant osteogenesis amid the most seveie inf 1am- 
a or\ -suppurative manifestation, right up to the final seques- 
h 1957, Meltzei and Kelemen, 1959) Good- 

ound the i esistance of the capsule of the bonv labjurnth 
remarkable among destruction of 
er ones of the body, including the ossicles, the annulus 
of mastoid and the petrous tip The modiolus 

vh ® Present case was fiee of the periostitic reaction to 
ici runnel (1928) called attention in Gauchei's disease 

According to Dmgley (1952) the middle ear is bjiiassed, 
cast until a late stage, and non-im olvement of facial ner\ e 
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lipid substance were scatteied throughout this tissue Con- 
tx’ary to the findings in the present case, theie was evidence 
of new bone foimation but no bone lesoiption aiound the 
maigins of the maiiow spaces 

The case of Goodhill piesented infiltiations in all pneuma¬ 
tized portions of the tempoial bone, including the mastoid 
and the petious apex No mention was made of any mass 
in the tympanic cavity, the infiltiation was lestiicted en¬ 
tirely to the cancellous bone stiuctuie and cellulai tiabeculae 
of the temporal, with aieas where eithei leticulum cells, oi 
foam (xanthoma) cells, oi eosinophils pxedominated 

Filling of the tympanic cavity by gianulomatous blocks, 
suspended in exudate, was seen only in the piesent case 
Dxuss found a pex-foiated tympanic membxane, thiough this, 
paxts of the content of the middle ear could have been washe 
out in the couxse of the histological pxepax’ation 

The most conspicuous finding in all thxee cases lemains the 
intact otic capsule with all suxxounding poxtions of the eni 
poxal invaded Infiltiation of the tempoial was desciibe m 
the two othex cases as unifoim in chaxactex, while 
mastoid and tympanic xegion were invaded by a celuai 
leticulai, and the apical xegion by an entix’ely diffeien , i 
bxotic mass Well stained osteocytes pleaded fox a lela ive 
lecent date of invasion of the petrous tip, but X-iay shove 
many months befoie a "non-osseous” destiuction of the pyi3 
mid 

The entixely diffeient natuxe of the invading mass m 
diffexent locations emphasizes the xecommendation of 
(1954) and of othex s to tiy to obtain adequate biopsy m^a^ 
texial, a single specimen may not show all the chaiacteiis i 
featuies of the disease 

To consider fibiosis as a sign of regeneiation was heie 
impossible because of lack of new bone foimation 
of fibxocytes, instead of lining up as osteoblasts, be a\ 
like a tumox, ep, a fibiosaicoma, destioymg the bone 
halistexesis 
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Chiistian phase, showed, within the •tempoial, featuies which 
could enioll it undei eithei of the two headings Foi this 
leason it seems justifiable to letain the geneial teim of 
eosinophilic” oi, as Goodhill suggested, “histocji;ic” gianii- 
loma ‘‘Histocji;osis” was adopted heie as one of the numei- 
ous synonyms offeied by Thannhausei 

Regal ding etiology, Thannhausei asseited that, since an 
infectious cause was not found, a blastomatous oiigin of the 
systemic disoidei might be considered Heie, complete lack of 
osteogenetic leaction in the petious tip lecalled the type of 
estiuction, with simple “melting away,” caused by some 
tumois Theie weie advocates of the concept to legaid 
etteiei-Siwe lesions as a neoplasm lelated to leukemia 
ctuallv, as pointed out by Szanto and Saphii (1959), the 
le iculoendothelial sj^stem maj’’ leact with pioducts eithei of 
in ammatoiy oi of neoplastic natuie, diffeientiation between 
neoplasia and leactive hj’peiplasia is at times difficult oi 
^possible on the basis of histology Accoiding to Faibei 
e leaction of the bone maiiow to the destiuctive piocess 
be so sti iking as to suggest a tumoi of the blood-foimmg 
issue It IS possible that in the futuie eosinophilic gianu- 
oma, mentioned, as against tumois, as a “tumoi-like mass” 
ciall and Kelemen, 1959) mav attain status as a “tine” 

neoplasm 

^^The peculiai cap-like, shaiply demaicated aiea m the bone 
^mait the cochleai tip lesembled an angiomatous, spongiotic 
losi'^ii otoscleiotic changes demonstiated liisto- 

lai^ similailv eaily age aie known although \eiy 
c he focus found heie would lepiesent a spongiotic 
connection it is of intei est that Bi unnei ob- 
focus maiiow spaces of an otoscleiotic 

muL^a^ X-iay, antibiotics, ACTH, and mtiogen 

veip ^ ^nnipounds weie administeied in long couises and 
aufnnlesponsible foi the long i emissions The 
ion contained the lemaik that depletion of the bone mai- 
lontr f aieas could peihaps be asciibed to the 

con inued Coitisone This ciicumstance is of importance 
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and labyiinth may peihaps be so explained On tins basis 
the piesenl^ ^se, with full invasion of the tympanic cavity, is 
to be classified nf an advanced one 

Labyi inth s were lepeatedly found In the case 

of Chisolm X1954;)'th6 middle eai was filled with gianulations 
and a yellowi^h'^issue, the ossicles were absent On this 
basis—in contrast when compaiing with Dingley—the piesent 
case, with compaiatively intact ossicles, should be classified as 
a moi'e lecent one ‘ 

‘ 

Escher (1950), aftei operation on a two-yeai-old gnl, 
found deafness and loss of caloiic excitability This is one 
example among-ihany of loss of function thiough the seveie 
piocess in the tempoial 

d Geneial expeiience offeis loentgenological evidence that 
the tempoial fiequently is the only affected legion of the 
skull If the yellow-giay polyp appeals in the exteinal canal, 
the condition may be diagnosed fiom the eai alone Chisolm 
pointed out that one should become suspicious at any sudden 
appearance of an auial polyp in a pieviously noimal eai 

Within otolaiyngologic discussion, Baitels (1950) con- 
sideied the single symptom-gioups as valiants of the same 
disease The most outspoken advocate of a “monistic” theoiy 
foi the entile gioup of diseases was Goodhill, who defined 
histiocytic gianuloma of the skull as a clinicopathological 
entity which may appeal in an acute, fatal foim known as 
Letteier-Siwe disease, a subacute stage known as Hand- 
Schuellei-Chiistian disease, and a chionic benign state known 
as eosinophilic gianuloma He emphasized that the lelative 
fiequency of this gioup should be kept in mind in dubious 
cases Dawes was one, and cited otheis, who accepted this 
continuity on the basis of expeiience with cases of eai in¬ 
volvement The concept of diffeient peitinent lesions as 
expiessions of the same disease was accepted legaiding mani¬ 
festations in diffeient paits of the oiganism (eg, McKai, 
Stieet, Beniischke and Duncan, 1953) 

The piesent case, consideied by the pediabicians as on the 
boi del line between the Letteiei-Siwe and the Hand-SchucIIei- 
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massive crust and cerumen, but there is no recurrence, X-rar shelving 
a clean operatii e cavity 

Several data of this histori mav serve as a corollan to the findings in 
the case which is the main object of the present discussion the temporal, 
the onl\ involved bone of the cranial base, even of the entire skeleton, 
lack of two components of the “classic” diagnostic triad, remarkable 
resistance of the tissue of the tnnpanic membrane surrounded bi the 
Products destructiie to the osseous tissue, penetration to the external 
canal not through a timpanic perforation but by breaking through the 
bone of the canal wall, re-conditioning of the sound conduction apparatus 
after eradication of the offensive material, intact nervous apparatus of 
the inner ear as shown bi the good bone conduction ten lears after 
the operation 


SUMMARY 

One tempoial bone of a ttvo-year-four-month-old giil with 
eosinophilic gianuloma, who died duiing the Letteiei-Siwe 
and the Hand-Schuellei-Chiistian phases, was examined in 
seiial sections and compared with two otheis, the only cases 
pieviously lepoited in the liteiatuie 

The timpanic caintj" was filled mth exudate and lesiduum 
Jiom a concomitant otitis media, with the gianulomatous 
products suspended in these secietions 

The gianulomatous mass spiead to eveiy section of the 
tnnpanic cavity and filled the external canal, it penetiated 
the peiiantial and peiitj-mpanic cells aftei destiojnng then 
septa Reticular cells, eosinophils in sti ands and sheets, scat- 
teied giant cells and, in distinct gioups, foam cells constituted 
the mass, all suspended in a leticulai mesh Near-angiom- 
ntoiis lessel gioups foimed at many points The petious 
tip was completely filled by a fibious mass, veiy different 
fiom the content of the ti-mpamc cavitj', it contained, be- 
^'een the fibeis, dense masses of fibrocytes which, however, 
id not line up to form osteoblastic seams Signs of new bone 
onnation were absent The otic capsule and its contents 
■^eie intact, as confoims with the two other published cases 

Well demarcated angiomatic or spongiotic focus in the cap- 
su ai bone surrounded the apex of the cochlea like a cap 

The histopathological findings supported the monistic con¬ 
cept according to which the single gioups of sjTnptoms in this 
s^uence of diseases represent only different phases of the 
mentical basic affection 
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m explaining the invasion of the pneumatic spaces in the 
temporal, while the otic capsule, pooi in manow, lemained 
unharmed 


Regal ding 'prognosis, the findings in the tempoial had 
shown healing tendency only in the tympanic membiane, 
lather peculiarly, between gianulomatous masses at both 
sides and this only if a peifoiation existed, as the discharge 
may have escaped via piogiession thiough the canal walls 
This would offei anothei remaikable instance of highei le- 
sistance of soft as against bone tissue Fibiosis m the petious 
failed to act as a cicatrization, and heie the mass acted moie 
like a tumoi Had the patient been operated upon, the gieatei 
poition of the tempoial might have been found—as in numei- 
ous lepoited instances—in the form of a sequestei including 
the still possibly anatomically intact otic capsule 

The shoit outline of the histoiy of a lecently observed case 
shall be added here in which diabetes and exophthalmos weie 
absent 


A 16-month old gnl was admitted to the Massachusetts Bje and 
Infnmaiy (MGH 708722) with a histoii of an acute episode 
light eai winch developed three months pieviously with fever, ‘J 

listlessness, and a profuse dischaige fiom the eai, a polyp 
but lefoimed quickly She was lefened foi an opeiation At adrni 
the skin was found to be of a yellow (caiotinoid) hue, a raised, ^ , 
brown, papulous aiea was seen in the left axilla The left ear 
The light canal was bathed in pus, from which coagulase p 
staphylococcus auieus and B proteus weie cultuied Xraj showe 
plete destruction of the entire mastoid process inclusive of . 

plate and suggested the possibilitv of Hand Schuellei Chiistians “ ‘ 

Complete skeletal X ray levealed no bone lesions WBC , 

globin 8 6 grams pei cent, polys 31 pei cent lymphocytes 61 pei 
monocytes 1 pei cent, eosinophils 6 per cent, basophils 1 per , .,g 

had a moderate anemia, blood cholesteiol y\as yyithin normal 
Modified radical opeiation (Di Edgai Holmes) levealed a 
inyasive fibrous tissue beneath the mastoid coitex, occupying 
mastoid completely and resembling a tumor The sinus yvas oo'or 
the fibrous, tumoi like tissue The posterior canal yvall yvas 
pletely destioved Polypoid tissue y\as lemoved from the epitymp< 
and the incus yvas extiacted The duia, exposed ovei the tegmen 
antrum, has shoyyn no discoloration and no pus under ,,‘p 

found undei it The drum did not show any peifoiation 
was cieated from the exteinal canal wall to covei the operative ..jg 

Specimens of the mass weie diagnosed histologically as ^ „ 

granuloma Xiay treatment was inauguiated ^'Sht ycais alter i 
tion the hearing was noimal in the left ear and m the rignc . ,,, 
tion showed foi the six tested frequencies, 15, 20, 2'., 20, ,,,_g 

with a practically normal bone conduction At the time of this v r 
ten years after opeiation, the cavity must be cleaned periodically from 
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Schueller Christian’s Disease and Eosinophilic Granuloma) The 
go=cope 60(1) 1-54, Jan, 1954 

Geeen IV T and Fatbee, S Eosinophilic or Solitan Granuloma of 
Bone Jour Bone and Joint Sura 24(3) 499-526 Juh,1942 

Gbeifensteiv, a. Die ilitbeteiligimg des Gehoerorgans der Nehen- 
hoehlen und der Kiefer bei der Schueller Chnstianschen Krankheit nehst 
emer eigenen Beobachtung Arch Ohren-Xasen-KeJiU opfheill 132(4) 
ioi SSE^Sept., 1932 

Hebtle tv Die Schaedelosteomvelitis und das eosmophile (Knochen ) 

ranulom in der Hals Nasen-Ohrenheilkunde Zeitschr LarynaoJ 35(1) 
■=1-00, Jan, 1956 

KnE5iE> G Erythroblastosis Fetalis Pathologic Report on the Hear- 
of a Newborn Infant Arch Otolaryngol 63(4) 392 39S April 


Vni ^ Osteomi elitis of the Temporal Bone In ‘Otolarvngologv,” 

II, Chapter 20, Edited bv Coates, Schenck and Miller TV F Prior 
'-i’ Inc Hagerstow-n, Md , 1957 

&LEMEN G otitic Reinfection An Experimental Stud\ Arch Oto- 
^iryngol 67(3) 257-267 March 195S 

Ledepep F PoNCHET H and F\l)PIC\^T, N D Aural Manifestations 
01 Hipoid Granulomatosis Arch Otolaryngol 21(1) 27-40 Jan 1935 

^ ^ Hemen-wai tv G Inner Ear Patholog% Due to 
leasies Ann Otol Rhinol and Laryngol 63(3) 754-771, Sept 1954 

Stpeet, R B , Jb Bexiischke, K, and Dixc\x C J 
usinopnihc Granuloma of the Vulva Surg , Gynec and Ohst 96(4) 437- 
April 1953 

^ KELEitEx G Pvocraneus Osteomvelitis of the 

ISIO^O^^ 19^9 Z'goma The L^ri xgoscope 69(10) 1300 

ihrp'vnf' ^ pathologiEche Anatomie der Labi rinthkapsel und 

''si Bedeutung Zcifschr HaU-Xasai-Ohrcnheill 34(1) 72 125, 

Chrnri?!!^' Chronische Siirnhoehleneiterung Verdacht auf Schueller- 
''Ov' 194 $^'^^^ Erkrankung ilonatsschr Ohrenheill „ 79 80(11) 527 531 


^gum-L, L a Discussion to Shea 

Keixmex G Tumors of the Temporal Bone In 
I' F Pri5° T ' Chap 23 Edited by Coates Schenck and Miller 

vrior Co Hagerstoivn Md 1959 

Sortirh^r^„ G'eber eigenartige Schaedeldefekte im Jugendalter 

‘ "r Jiopntgenstr 23(1) 12 IS, 1915-1916 

cas» aTirt'^Fn^^^ Petlm IX H B Hand Schueller-Chnstian Dis 

i-nrvncol of the Skull Ana Otol Rlnnol and 

’'oioi j,(„j 643 676 Sept 194S 

htpixrosropf (Schueller Christian’s Disease) The 

cuFE iX(b) oS9 i)9S Aug 19CS 

Grarmiom-<tnc.^i^®‘'5™" Schueller Chnstianschen Krankheit (Lipoid 
^ ‘-to-is) Zntschr HaU J^a^rn Ohrcnhcill 3(2) 37 30 1952 

-Z1XTO P B and Siphip O The Ear In A Text on Sistemic P-> 
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THE FALSETTO A HIGH SPEED CINEMATOGRAPHIC 

STUDY.'^T=§ 


Hbnky J Rubin, M D , 
Be\eily Hills, Calif, 

and 

Charles C Hirt, Ph D , 
Los Angeles, Calif 


WITH THE TECHNICAL ASSISTANCE OF 

SlAURicE Le Cover 


Centuiies ago the old Italian singing masteis lecognized 
t\io legisteis of the human Aoice, the chest and the falsetto 
or head, the lattei two being sjmonjTnous With the invention 
of the laijTigeal miiioi it became possible to supplement 
acoustical impiessions with diiect obseivation, and indiMduals 
of vaiymg degrees of knowledge, training, and skill lecoided 
then findings and inteipietations The effect of tins was to 
thiow the mattei of registeis into almost hopeless confusion 
bj the intioduction of new and often contiadictoiy concepts 
and terns 


Within the past 100 yeais the falsetto has been described 
b^ ^ocal pedagogues as a definite legistei identical with the 
head loice, as a legistei distinct fiom the head voice and 
situated abo\ e it, and then again as below it, and as not being 
part of the singing voice at all Since the teim falsetto con- 
Jiiies up a \aiiety of musical images, it is impelative that 
an\ discussion of the falsetto be piefaced by the author’s ex¬ 
planation of what it connotes to him, so that one major souice 
of confusion can at once be eliminated 

Department of Otolar^. ng^olop\ and the D^^^sion of I^bora- 
Cedars of Lebanon Hospital 

' of Music Uni^ersit'v of Southern California (Dr Hirt) 

stlinJft ^ ?rnnt from the V S Public Health SerMce National In- 

or Neurolog’ical Diseases and Blindness 

thn motion picture illustratme: these studies ma^ be obtained from 

P senior author upon request 

''Ote This manuscript receded m The I-a^^ngroscope Office and 
1^0 for publication March 1 1^60 
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KELEMEN HISTOCYTOSIS AND TEMP BONE 


thology,” Vol 2, Edited by Saphir, O Grune & Stratton, New York and 
London, 1959 

Thannhauser, S P “Lipidoses,” 3rd Ed Grune & Stratton, Neii 
York and London, 1958 

243 Charles Street (14) 


DISTINGUISHED SERVICE AWARD GIVEN TO 
NEARLY DEAF EAR PHYSICIAN 

Dr Kenneth M Day of Pittsbuigh, Pa, is lecognized by 
his medical colleagues as one of the most successful eai physi¬ 
cians in the countiy 

He attiibutes his success to the fact that he has been neaily 
deaf himself for many yeais, and has seived as a model of 
what the healing handicapped can leally do 

In honoi of his seivice to medicine and mankind, Di Day 
leceived a distinguished seivice award May 20,1960, fiom the 
Pennsylvania and New Jersey Academies of Ophthalmology 
and Otolaiyngology at a joint annual meeting in Atlantic City, 
N J, attended by eye, eai, nose and tin oat physicians fiom 
SIX middle Atlantic states 
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laih the female, a speed of 4,000 fianies pei second is not 
enough to allow detailed analysis, fuitlieimoie, such a studv 
of the singing ^o^ce would seem to lequiie subjects with 
tiamed as well as iintiained voices, not onlv foi compaiatue 
anahsis but also in oidei to assuie conti oiled peifoimances 
in the fullest possible lange and dynamics of the pine falsetto 

This lepoit will evaluate conclusions diawn fiom the films 
of the Bell Telephone Laboiatoiies in the light of additional 
high-speed photogiaphic evidence It will also claiifi^ othei 
featuies of the falsetto which heietofoie have not been demon- 
stiated These include 1 the mechanism of the so-called 
falsetto "bleak”, 2 the natuie of vocal coid activity within 
the falsetto itself duiing changes in pitch and intensity, S the 
means by vhich the tiamed singei effects smooth tiansition 
fioni the fundamental legistei to the falsetto 


METHOD OP INVESTIGATION 

Motion pictuies of the vocal cords of selected vocalists weie 
aken by indiiect laivngoscopy at 6,000-8,000 flames pei 
second vith a Wollensak Fastax cameia The technique, 
■"nich IS the subject of a sepaiate communication,^ con- 
s itutes a radical depaitiue fiom that devised by the Bell 
eephone Laboiatoiies in that the laijmgeal miiioi is fieelv 
manipulable lathei than fixed The elusive falsetto "bieak” 
mn by utilizing film in 400 latliei than the usual 

'foot lolls Since this allovs tinee-and-one-half to foui 
seconds instead of onlv one second in which to photogiaph a 
°>^^toiy sequence, it was possible to encompass the "bieak” 
SI isolated phenomenon Voices weie lecoided 

mu aneously by a miciophone applied to the neck ovei the 
duioid caitilage 

injf^ ^'’'^I^cts neie loice students in vaiying degiees of tiain- 
ein depaitment of music at the Univeisitv of South- 

qua piofessional smgeis of tlie autliois’ ac- 

'ocalists weie lequiied to pioduce a legiti- 
and*^} ^ possess a laiynx capable of easy Msualization, 
vei ^ toleiate a laivngeal miiioi These ciiteiia 

0 enough to exclude manv othei vise vocally qualified 
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Fundamental changes in the mechanics of phonation occui 
at points thioughout the singei’s lange These aie manifest 
eithei by an audible “bieak” oi “ciack” in the lelatively iin- 
ti allied singei, oi by a less violent shift in the nioie e\pe- 
iienced singei, as he attempts to accommodate to the physio¬ 
logical and/oi the acoustical demands of the new pitch 

One such pioduction change is most appaient as the voice 
enteis its upper i caches and assumes a less complex and a 
lightei quality Foi the pui poses of this discussion the falset¬ 
to IS defined as that poiHon of the voice which encompasses 
this uppei singing lange 

The vocal coids in falsetto vibiate so lapidly that the 
actual natuie of then movements can only be conjectuied on 
indnect laiyngoscopy, nonetheless, obseiveis m the last 
centuiy, handicapped as they weie by lelatively piimitive 
methods of visualization, agieed on two aspects of the falsetto 
which moie lefmed methods of examination have pi oven to 
be substantially collect fust, that in the falsetto a smallei 
Samount of thyioaiytenoid substance is thiown into vibiation, 
second, that in the falsetto, the vocal coi ds ai e activated by a 
less poweiful aii blast Any fuither consideiations piioi to 
the eia of high-speed photogiaphy soon bog down in a moiass 
of contioveisy, and the inteiested leadei is lefeiied to ex¬ 
cellent pi esentations by Mackenzie’ and Negus- 

It was not until the Bell Telephone Laboi atones’ investi¬ 
gated the mechanism of the laiynx by high speed photogiaphy 
that leal objectivity was possible Accoiding to the biochuie 
accompanying then motion pictui e the films show that m the 
lowei legistei the thyioaiytenoid muscles stiike against each 
othei in phonation with vaiying foice wheieas in the falsetto 
only the maigiiis vibiate, and complete closuie is usually not 
attained It is also infeiied fiom this study that theie is no 
significant diffeience between the pioduction of the falsetto 
and that of a low intensity sound 

Supeib as these high-speed motion pictuies aie, then scope 
in the study of the falsetto is limited since cameia speed die 
not exceed 4,000 fiames pei second, and only untiained voices 
weie studied In the highei i caches of the falsetto, paiticu- 



Falsetto break At the moment of transition from funda- 
ani', falsetto or \i'ia \ersa, the ^ocaI cords are not under control 
‘orate \Mthout an\ definite pattern 

Paiticipatmg m the vibiatoij’^ activity This is the picture of 
Puie falsetto The same occurs in leveise as the \oice passes 
from falsetto to lover legister 

^^Tiat transpires in this sequence is easilj' deduced In the 
'^PPei'TOost reaches of the fundamental legister the vocal cords 
m a state of maximal tension Opposing them are the 
antagonistic cricothvroids which have approximated their 
points of origin and insertion almost to the utmost Tension 
is so gieat that fuithei ele\ation of pitch by extension of this 
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subjects Of those screened, 15 men and 17 women pioved 
acceptable, and then efforts form the basis of this lepoit 


FINDINGS 


The Falsetto “Bieak” 

One of the aspects of the voice which has eluded analysis 
IS the so-called falsetto “bieak,” a teim applied to the sudden 
change in quality of the voice as it passes fiom the lowei 
legistei to the falsetto and vice veisa A piime object of 
vocal tiaining is the coveiing of this “bieak” so that a smooth 
transition may be effected High-speed films at the moment 
of tiansition leveal a sequence which is constant in both sexes 
at vaiying levels of intensity and the same whethei the 
bieak” occuis on a glissando oi on one pitch Vaiiations in 
appeal ance aie i elated only to the degiee of vocal skill 

In ascent oi in transition on the same pitch (see Fig 1) 
the vocal coids aie fust seen vibiating in the mannei chaiac- 
teiistic of the lowei legistei, striking each othei legulaily 
along then full length and participating with then entiie mass 
111 vibiatoiy activity, but veiy taut because the pitch is high 
As the “bieak” is leached, the movements become iiiegulai 
and without any discernible pattern, the vocal folds wobbling 
loosely without touching each othei, lesemblmg banneis wav¬ 
ing in a bieeze The pictuie is one of complete chaos The 
vocal colds of the untiained vocalist may actually come to a 
halt as the an stream momentaiily stops while the neophyte 
stiains to negotiate the “bieak” In the tiained vocalist tins 
peiiod of lack of contiol is shoit-lived, and the mannei in 
which the “bieak” is avoided altogethei in the glissando will 
be discussed latei 

Aftei a vaiying peiiod of iiiegulai movement, a quite dif- 
feient pattern of vibiation emeiges The vocal coids again 
move in phase and legulaily but with a changed oveiall 
appeal ance They vibiate at the same oi appioximately the 
same late but touch each othei lightly oi not at all, moieovei, 
then maigins aie quite thin, and the main mass of the tliyio- 
aiytenoid muscles lies latei ally and does not appear to be 
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chink X-racs ol the larcn-c in a trained singer The glottic 

not at oil passing from loa to high fundamental registration 

\ I® break and little or none in the falsetto Legend 

falsetto B—High fundamental C—Lou falsetto D—High 


s ate of tonic conti action sufficient to withstand the aii- 
f of^ enough to bi mg them togethei oi at best only 

igitlj in the midhne Only the maigins now vibiate This 
presents a thin, pooilv suppoited lesistance to the air column 
I as a lesult the cordal edges aie foicibly sepaiated in each 
'T latoiv excursion befoie thev aie able to make any oi moie 
light 01 partial contact with each othei 

X-iajs of the neck in low fundamental, high funda- 
con^ a ’ ^^Isetto, and high falsetto leveal that theie is 
elongation of the glottic chink in passing fiom 
lenptjf fundamental Theie is, howe\ei no fiiithei 
tliQ f in transition to falsetto and little oi none w ithin 
alsetto itself (see Figs 2 and 3) 


TIPES OF F4LSETT0 ACTION 

Some \ocahsts piesumably ha\e no falsetto, and one is 
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same mechanism is impossible, and a quick musculai leadjust- 
ment takes place The thyioaiytenoids lelax and in so doing 
aie blown about desultoiily The glottic chink in the pooily 
tiained vocalist is pi evented fiom being elongated piecipitous- 
ly at this moment fiom unopposed ciicothyioid pull, because 
the lattei muscles aie alieady in a state of almost ma\nnal 




FipT 2 Lateral 
elonfratlon of the 
mental le&istratio 
mental B—High 


X-rav of the laonx In 

rlottic chink occurs m passing from funcla 

, ver> httle in the falsetto L^send 
fundamental C—Lo'\ falsetto D Hig 


contiaction fiom having pieviously counteiacted the thjio 
arytenoids 

Aftei a vaiiable peiiod of uncooidinated oi pooily cooidi 
nated movements, the puie falsetto vibiatoiy pattein j 

The mam mass of the thyioaiytenoids now lies lateia J ‘ 
no longei vibiates It would be incoirect to assume tlia ^ 
aie completely lelaxed because if this weie tiue, they wo 
continue to be blown about as in the “bieak” oi as is o ^ 
seen at the conclusion of phonation They aie lathei 


othpr in - falsetto mechanism The ^ocal coids touch each 

loration but there is relat!\e lnactlMt^ of then latei il portions 


1 datively less active, piinciple paiticipation being bv the 
niedial fibeis 

^olces, paiticulaily the female, because of 
fi thyioai>i;enoids, theie is sometimes dif- 

‘ ^ diffeientiatmg this “closed-chmk” action fiom the 
win^^ ®''ds of the lowei legistei, and only the tape lecoidei 
^ suggest how the tones ei e pi oduced Even then it maj 
th because the skill of some vocalists is so gieat 

^ le hstenei is deceived and cannot at all be certain of 
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elicited with difficulty, if at all Otheis have a falsetto but 
nevei use it or do so only occasionally and for special effects 
Still otheis have a wide lange and aie capable of singing in 
the falsetto with exquisite delicacy and beauty 

The physical basis of the falsetto is levealed by high-speed 
photogiaphy to be an astonishingly complex series of intia- 
laiyngeal muscular adjustments Common to all of them and 
distinguishing the falsetto fiom the fundamental legistei is 
the lessei amount of thyioaiytenoid substance thiown into 
vibiation by the an column By maintaining a high degiee 
of tension in the medial maiginal fibeis of the thyioaiytenoids 
and by lelative relaxation of the mam musculai mass so as 
to avoid its diiectly confionting the an blast, the Inghei pitch 
and thinnei quality of the falsetto aie pioduced Theie aie 
seveial ways m which this is accomplished, and, despite muci 
oveilapping, thiee basic patterns of vibiatoiy activity can e 
identified One oi two oi all tlnee may be piesent in any one 
voice 

The fnst of these has alieady been desciibed in connection 
with the falsetto bieak (see Fig 1), and is chaiacteiize i 
vibiations in which the vocal coids touch each othei m le 
quently oi not at all This “open-chink” mechanism can nevei 
be confused with any pait of the fundamental legistei an 
see it in a high-speed sequence is to know that the su jec 
must be singing falsetto Since the mam mass of the wio 
aiytenoid muscles is selectively lelaxed, only the thin 
maigins aie thiown into vibiation by the lessened an 
fiom below This paiticulai mechanism is complete ” 
itself, and the entiie falsetto lange may be encompasse . 
it at soft and model ate intensities Sometimes note^^ '*^king 
action IS an anteiioi to posteiioi wave-like i oiling oi loc i 
hoise” movement of the vocal colds in which, within t ® ^ 
vibiatoiy phase, the posteiioi halves of the vocal coics 
sepalating as the anteiioi aie coming togethei 

The second and most common of the vibiatoiy 
111 those voices studied is one in which the maigms o 
vocal colds stiike each othei as in the fundamental 
(see Fig 4) , howevei, the main mass of the thyioaiv e 
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au piessuie is lequiied to push them lateiallv, and a gieatei 
diop in an piessiiie occuiiing at this instant allo^vs the \ocal 
coids to make contact again The cycle is lepeated at high 
fiequencv down thiough the falsetto 

In a numbei of singeis, paiticulaily females, a phenomenon 
ivas noted in high falsetto and occasionally in high funda- 



3 PidRing: in i female \ocalist singing: higli C At 
MUencie*? mucus not usllal]^ seen on the superior surfaces of fhe \ocai 
cords ic «Jometiines alisrned in \ isible parallel *5trands which reflect the 
and caute a stepladder appearance 


mental legistiation which has not been pieviously desciibed 
This IS hoiizontal iidging on the upper suifaces of both ^ocal 
cords, the light leflexes at times being so pionounced (see 
Fig 5) as to lesemble a stepladdei Frequently associated 
"ith this aie iriegulaiities of the coidal maigins (see Fig 6) 
^'ing use to a scalloped appeaiance during vibration This 
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the legistiation Foi the most pait, howevei, they can be 
distinguished on film 

Actual measuiement of the glottic wave vibiations by high¬ 
speed photogiaphy in both head and chest legistiation weie 
lecoided by Timcke, et al and vocal cold movements withm 
each vibiatoiy C 5 '’cle desciibed in teims of an Open Quotient 
and a Speed Quotient These foimiilas aie a leal contnbiition 
in pioviding a fiamewoik foi objective analysis of high-speed 
film sequences A detailed consideiation of oui films by 
this method, which lequiies caieful attention to specific pitch 
and intensity, will be the subject of a sepaiate communication 

Suffice it to say heie that the vocal coids in the “closed- 
chink” type of falsetto action appeal duiing piojection at 
usual lunning speed to be m contact with each othei fo^ ^ 
shoitei peiiod than at compaiable intensities in fundamenta 
legistiation, and they give the illusion of spimgJBg 
moie quickly aftei contact It is as though in the lestmg state 
the vocal coids would he togethei m fundamental and apai 
in falsetto 

In foitissimo the usual falsetto action is closed-chink, the 
vocal folds being pushed lateially to such an extent by m 
blast that they bounce togethei on the rebound A cei am 
numbei of these will leveit to open-chink when the intensi i 
lessens 

A delicate balance may be achieved between the open-chink 
and closed-chink types of falsetto action, which aie lea \ 
only degiees of the same basic mechanism, the two alteina m 
with each othei m pioducing a single sound This lepiesen 
the ultimate in balance between tension of the coidal maign' 
and subglottic aii piessuie In this situation the an stieam 
foicibly sepaiates the apposed vocal folds, but the fiequenci 
of vibiation is so high that the maigins spiing back to^^au 
each othei befoie enough an has escaped to allow them 
come togethei They aie thus held apait until subglottic a i 
piessuie again leaches the point wheie they aie blown apai 
Since they weie not appioximated tightly m this phase, 
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*"le\'Ujon In g:oing: ihroug^h the fnlsetto to its upper reaches 

corre^Donrlino-^*^^*' ** produced m some \ocilists b\ approximation of 
^nteriorl\ >ocal cords pi o^rressins: po^-ieriorU to 

inis sequence sIiovns damped cords openinsr in descent 

b' the othei two mechanisms It is accomplished bv pio- 
Siessue closuie of the glottis fiom posteiioi to anteiioi as 
^lesponding segments of the ^ocal coids appose tightly 
- le Mbiating coidal maigins become coiiespondinglv fore- 
ened, the pitch goes up and is finally i educed to a squeak 
nil ed thioiigh a pinpoint opening at the anteiioi commis- 
h Bevond this the laijTix closes in spasm 

iis pe of falsetto action was lecognized in the last century 
^ called stop-closui e bv Mackenzie * It was documented b% 
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was at fust thought to lepiesent an unusual type of configu- 
lation occuiiing at high fiequencies, but close study levealed 
it to be due to mucus In some subjects, at veiy high lates 
of vibiation, the thin layei of mucus on the superioi suifaces 
of the vocal folds aligns itself in paiallel stiands which leflect 
the light As the coidal maigins spring apait duiing lapid 



rig G Scalloping- In a female \ocallsl singing liigli 
quencles mucus not visible at lower rales of ^lbration so 
in irregular appeaiance of the %ocal margins 


C At hb-'i 

inetimes prodmes 


vibxation, this mucus is left behind momentanly because o 
its ineitia, theieby giving them a somewhat niegulai oi sax\- 
tooth shape 

The thud type of falsetto action is stop-closine oi damping 
This becomes opeiative in the highest leaches of the false o 
in some voices and allows the pitch to i ise beyond that possi e 
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COORDINATION 


The discussion thus fai has i elated to the falsetto bieak 
and the falsetto itself Theie aie some vocalists in ivhom no 
bleak is discernible and ivhose entiie lange seems to be en¬ 
compassed in one legistei These voices flow smoothly and 
eienlj' fiom full \oice to unnnstakeable falsetto with no tiace 
of abiupt change in quality Sometimes in “dissecting” this 
type of voice, as it weie, foi photographic pui poses, veais of 
tiainmg can be tempoiaiih" undone by foicing the subject 
to vocalize in such a waj^ as to cause the long concealed falsetto 
bleak to leappeai Othei voices withstand all effoits to le- 
duce them to a nioie elementaiy state These obsei\ations 
aie not new, but the mechanism by which a smooth tiansition 
IS effected has only been hypothecated and not pieviouslv 
demonstiated 


High-speed photogiaplij- leveals the musculai cooidination 
by which this is accomplished, and the thyioaiytenoids aie 
shown to be capable of the most subtle mtiinsic adjustments 
taiting at eithei end of the vocal lange theie is such a 
giadual change in the appealance of the coidal vibiatoiy 
pattern that it is necessaiy to make compaiative obsei rations 
a inteivals within the film stiip to appieciate them (see Fig 
) In ascending fiom the lowei legistei at any one intensity, 
local folds aie fust seen stiiking each othei bioadly, the 
entile substance of the thyioaijd;enoid muscles paiticipating 
in tie vibiatoiy activity As the pitch uses, they become in- 
cieasmgly taut, but the entiie mass of thn oarj-tenoid is m 
nio ion In the uppei reaches of the lowei legistei and in 
1)1^1 ■"'hat would be the falsetto bieak in the incom- 

e ei tiained loice, the frequency of vibration continues to 
1 crease and, in the trained vocalist, there is a decreased 
most lateral portions of the tlivioaiydenoids 
n inuing into the highest reaches of the \oice and into 
inTl ^^onstically falsetto, there is no sudden abiupt change 
of yibiatoiv pattern At any guen intensity, moiement 
le ateial aspects of the coids becomes less but does not 
ghssando scale, or arpeggio is affected so smoothlv 
^ "1 h such control that no leal transition may be \isible 
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the high-speed films of the Bell Telephone Laboi atones and 
teimed damping by Pressman ® This mechanism is utilized 
in the high falsetto by some male singeis and blends impel- 
ceptibly with that poition of the voice above that used in 
singing It IS, however, by no means a necessaiy accompani¬ 
ment of the high falsetto and was seen much less often in 
this study than the two pieviously desciibed mechanisms 
Most of the male subjects encompassed the entiie falsetto 
with the vocal coids vibiating in then full length, and damp¬ 
ing was not seen once in the female Those male voices em¬ 
ploying the falsetto with the gieatest skill utilized damping 
at high fiequencies 

Theie may be moie to damping than has been desciibed, 
because it is impossible to visualize the laijmx of certain ma e 
vocalists at these veiy high fiequencies The laiynx closes 
down, and the epiglottis is diawn inwaid into a coveiing posi¬ 
tion as the glottic lesonating chambei assumes its sma es 
possible dimensions In one male vocalist ascending loi^ 
middle C to F (f") one octave and a fifth above, the voca 
colds did not dampen posteiioily, but the laiyngeal on ice 
was so conti acted anteiiorly that they Aveie piobably squeezec 
togethei in that aiea 

Stop-closuie oi damping effectively laises the pitch bA ^a 
combination of i educing the functioning length of the voca 
colds and immobilizing moie of then substance It is pic 
sumed to be due to the conti action of conti oveisia 
digitating fibeis within the thyioaiytenoid muscles, bu ^ i 
lemains as yet unpioved Since theie is an accompanjm^ 
naiiowing of the laiynx in its lateial diametei, the exp ana 
tion may lie in squeezing of the vocal folds by conti ac lo 
of moie laterally situated muscle bundles 

It must be emphasized that the teims damping and falsetto 
aie not inteichangeable Damping coiiectly ,?”t 

one type of falsetto action and not the majoi one at 
As such it can no moie be used synonymously with the la se 
than can a pai-t be substituted foi the whole 
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mastei of his thyioar>i;enoids and achieves the ultimate in 
delicacy of musculai contiol 


FACTORS OF PITCH AND VOLUME 


Pitch Within the falsetto, oust as in the fundamental, is pii- 
maiilv a function of tension of the vocal coids Lateial 
X-iays demonstiated little oi no elongation of tlie glottic clunk 
Vi'ithin the falsetto itself In the tiained singei contiol of the 
thj’ioarj'tenoids is so expeit that selective conti action of their 
fibers will effect elevation in pitch In the untiained voice, 
liowe\ei, theie is anothei and decidedlv inefficient factor at 
rroik Contiol of the medial elements of the thyioaiji:enoids 
IS so impel feet that they aie inadequate foi the legulation of 
pitch A rise is then accomplished simply by increasing the 
foice of the expiiatoiv air blast, thus forcing tire local folds 
to Mbiate at a higher frequency e\en though their state of 
tension remains unchanged Pitch mav be raised an entire 
octal e by this mechanism alone Because of excellent nius- 
ciilai contiol the ivell-tiained singer may swell from pianis¬ 
simo to fortissimo on the same pitch while the less expert; 
"lU experience a use in pitch 


Volume m the falsetto is controlled as in the fundamental 
legistei b\ the force of the tiacheal air column In the in¬ 
completely trained \oice o\eiblowing in the region of the 
leak” may cause the falsetto to lerert to the lower register 
' throwing the entire muscle mass into ribiation The 
lamed singer, however, is in such control of his laijTigeal 
musculature that the vocal cords withstand increased air pies- 
suie, whate%er portion of the thyroaijdenoid muscles paitici- 
Pa ing in the ribiatoiy action siniplv responding by greater 
n eral excursion The sound thus produced may be thinner 
ecause of a less complex oreitone pattern and less powerful 

ecause of a smaller mass of moMUg muscle, but it can still 
oe loud 


TERMINOLOGY 

Although this study has clarified cei-tam featuies of the 
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rig 8 Coordination In well trained singei s Die voice „i|,, or 

fundamental registration to falsetto with no abrupt change u' l 
appearance of the \ocal cords 


In othexs within the space of a few fiames and with sue i 
subtlety that it can be easily ovei looked, a quick shift loru 
fundamental to falsetto mechanisms occuis The moveinen s 
aie so well conti oiled that theie is no leal “bieak” and a tiue 
blending of legisteis is achieved It is cleai that in 
vocalists upwaid extension to the higher i caches is affec e 
at any given intensity by expeit utilization of less thvio- 
aiytenoid substance The accomplished singei is the comple e 
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mastei of his thjT.oarj'tenoids and achieves the ultimate in 
delicacy of musculai control 


FACTORS OF PITCH AND VOLUME 

Pitch Within the falsetto, just as in the fundamental, is pii- 
maiilv a function of tension of the vocal coids Lateial 
X-ravs demonstiated little oi no elongation of the glottic chink 
vithm the falsetto itself In the tiained singei contiol of the 
thjnoaiytenoids is so expeit that selective contraction of their 
fibeis will effect elevation in pitch In the untiamed voice, 
hovevei, theie is anothei and decidedly inefficient factoi at 
voik Contiol of the medial elements of the thyioaiji;enoids 
IS so impel feet that they aie inadequate foi the regulation of 
pitch A use is then accomplished simply by increasing the 
foice of the expiratory air blast, thus forcing the vocal folds 
to vibiate at a higher frequency even though then state of 
tension remains unchanged Pitch may be raised an entire 
octal e by this mechanism alone Because of excellent mus¬ 
cular control the well-trained singer may swell from pianis¬ 
simo to fortissimo on the same pitch while the less expeit 
"ill experience a use m pitch 

Volume in the falsetto is controlled as in the fundamental 
legistei by the force of the tracheal an column In the in¬ 
completely trained voice overblor^nng in the region of the 
leak ’ may cause the falsetto to ie\eit to the lover register 
J thioving the entire muscle mass into vibration The 
lamed singer, however, is in such control of his laijTigeal 
musculature that the vocal cords wrthstand increased air pres¬ 
sure, whatever por’tion of the th\’Toarj'tenoid muscles partici- 
pa ing in the vibratory actron simply responding by greater 


lateral 


excursion The sound thus produced may be thinner 


ecause of a less complex o\eitone pattern and less powerful 

ecause of a smaller mass of moMng muscle, but it can still 
be loud 


TERMINOLOGY 

Although this studv has clarified certain features of the 
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np S Coordination In well trained slnfjeis ’^"Yn''diml'l"' or 

fundamental repistiation to falsetto with no abrupt cha h 
appeal ance of the \ocal cords 

In otheis within the space of a few fiames and with such 
subtlety that it can be easily ovei looked, a quick sii i 
fundamental to falsetto mechanisms occuis 
aie so well conti oiled that theie is no leal "bieak” and a 
blending of legisteis is achieved It is cleai that ^ . 

vocalists upwaid extension to the highei leaches is c 
at any given intensity by expeit utilization of less 
aiytenoid substance The accomplished singei is the con p 
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knowledgeable rather than an enfoiced substitution of rational 
terms foi those in obvious physiologic and acoustical eiror 

SUMMARY 


The falsetto refeis to the upper part of the singing lange 
situated above the point at which theie occurs a change fiom 
relatively full and sonoious tones to those of chaiacteristically 
lighter and thinnei quality The various mechanisms by which 
this IS accomplished are complex but essentially of such a 
nature that the thyioaiytenoid muscles aie lefiained fiom 
vibrating m their entirety as they do in the fundamental 
register Three basic patterns of vibiatoiy activity in the 
falsetto have been identified by high-speed photography The 
fust is the open-chink, in which the cor dal margins do not 
or only occasionally touch each other in vibration, the second 
IS the closed-chink, in which they do make contact, and the 
third IS damping, m which pitch is raised by progressive ap¬ 
proximation of corresponding segments of the vocal cords 
usually from posterior to anterior The first two mechanisms 
are by far the most common and are accomplished with the 
vocal cords vibrating in their entire length just as in funda¬ 
mental registration The distinguishing feature of the falsetto 
IS decreased activity of the laterally situated mass of thyro- 
arjdenoid musculature In damping there is also an actual 
s ortening of the vibrating elements of the cords 


he degree of vocal training is of prime impoi*tance in de- 
ei mining both the acoustical qualities of the falsetto and its 
uppeaiance in high-speed photography In makrng transition 
^rom the fundamental register to the falsetto in incompletely 
lamed voices, high-speed photography reveals a period of 
usculai dyscooidination, the length and degree of rvlrrch is 
iiecth related to the vocalist’s skill In the ad\anced vocalist 
IS so-called “break” is not heard nor is it seen m film 
squences, selectixe contraction and relaxation of the thvio- 
‘ 1 ' enoid muscles effecting a smooth transition from the lower 
egistei to the falsetto This selective control continues 
iioughout the falsetto so that the entire vocal range may 



1322 


RUBIN, ET AL THE FALSETTO 


falsetto, it does little to solve the vexing pioblem of terminol¬ 
ogy Laryngologists and voice teacheis lament the continued 
use of such teims as chest legistei, head lesonance, head tones, 
etc , which have long ago been shown to be without physiologic 
basis These teims aie bad enough fiom a scientific stand¬ 
point, but moie than that, they do not have unifoim esthetic 
connotation within the vocal piofession itself Foi example, a 
soprano singing F below high C and, fiom an acoustical stand¬ 
point, utilizing the falsetto, will lemaik “I don’t know what 
you mean by falsetto In continuing upwaid I simply use moie 
head resonance ” A second vocalist will then comment, “No, 
those high tones aie obviously falsetto” This is typical of 
the varying interpretations of a nomenclature in geneial 
usage for several hundred years 


It IS possible to employ these terms, unscientific as they are, 
in the untrained voice because cleavages are cleaily audible 
In the trained voice, however, it is another mattei High¬ 
speed films in this study have repeatedly demonstiated that 
the entire vocal range may consist of only one registei in the 
sense that all tones are produced by the same basic mechanism 
Controlled selective contraction and relaxation of the thyro¬ 
arytenoid muscles will effect a graduated and smooth tiansi- 
tion from 100 per cent utilization of the thyioaiytenoids m 
the so-called lower register to a range of perhaps 10 to 60 
per cent in falsetto Using supeibly coordinated vocal mus¬ 
culature as raw material the expert vocalist then achieves 
coloring and further blending by skillful use of the supia- 
glottic resonating chambers The result is an artistic effect 
which confounds all efforts to reduce the voice to terms winch 
are descriptive of its primitive stage 


Too many variables are at work for a single terminology 
to satisfy everyone at this time It would seem to be moie 
important for greater knowledge and understanding of mod¬ 
ern laryngeal physiology to filter through all levels of voca 
pedagogy so that there can at least be a meeting of minds 
on factual ground If this can be accomplished, nomenclatuie 
may well take care of itself, for it will then evolve through a 



PRIMARY ADENOCARCINOMA OF THE UVULA 
Report of a Case 

C R Smathers, M D , 

Jacksonville, Fla, 

and 

Edmund Vermes, M D , 

New Yoik, N Y 


Piimaiy adenocarcinoma of the uvula is a larely encoun 
teied tumoi of the oral cavitj' In a 50-year suiwey of the 
liteiatuie, Stout' found no cases of adenocaicinoma in his 
leported senes of 28 tumoi s of the uvula New and Chil- 
^ley- lepoited 357 cases of malignant tumois of the tonsil 
and phalanx ovei a 13-year peiiod, 1917-1930, but theie was 
no mention of piimary adenocaicinoma of the uvula in this 
senes In 4i cases of adenocaicinoma of the oial cavity, 
Watson^ listed the soft palate as a primary site in thiee cases 
'lartin' lepoited 16 adenocarcinomas of the palate, but only 
oui oiiginated fioni the soft palate The authors^' did not 
niention the uvula as a piimaiT site in these soft palate adeno- 
^icinomas Havens and Ye^ discussed piimaiy malignant 
nmois of the uvula, but all seven cases leported weie squam¬ 
ous cell caicmoma Tiemble and Lockliart® state, “malignant 
umois of the soft palate are relatively common, howe\ei, 
lose With then piimaiy site of oiigin in the uvula aie laie ” 


he oiigin of adenocaicinoma of the uvula is the mucous 
g ands Glands of the mucous type piedommate beneath 
stiV^^^*^ ®9uamous epithelium; however, beneath pseudo- 
a ified ciliated columnai or lespiiatoiy epithelium, sero- 
betw^°'^^ piedommate" Much confusion has existed 

, 1 elation of adenocaicinoma of the true salivaiy 

toiv adenocarcinoma of the glands in the upper lespiia- 
oral mucous membiane This confusion is due 
_ o ^fact that these neoplasms ivith similar gland stiuctuie 

manuscript recei\ed in The Larvngoscopo Office and 
ior publication Aug: 13 195<» 
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appeal to be an extension of one basic mechanism Vaiiations 
in vocal skill aie associated with such wide diffeiences in 
acoustical piopeities of the voice and physiologic behavioi of 
the vocal cords, that it is impossible at this time to encompass 
vocal legistiation m a single desciiptive teiminology 

The findings of this studj^ suggest new aieas foi expeii- 
mentation and speculation on the pait of the laiyiigologist, 
vocal theiapist, and voice teacher The behavioi of the vocal 
mechanism during phonation in the falsetto points, foi ex¬ 
ample, to the possibility of collective vocal exeicises utilizing 
the falsetto in a comfoi table tessituia fiom piano to mezzo- 
foite Foi the voice teachei theie is evidence fiom this 
study that it is not only possible but also desiiable to develop 
the falsetto m the noimal singing voice, and that a smooth 
tiansition fiom the fundamental to the falsetto legistei is 
attainable with piopei training 

CONCLUSIONS 

1 A study of the falsetto is lepoited, based on high-speed 
motion pictuies taken bj'- indiiect laiyngoscopy at 6 , 000 - 8,000 
flames pei second in vocalists of vaiying degiees of tiaming 
and skill 

2 The mechanism of the falsetto is leviewed and obseiva- 
tions lecoided and inteipieted m the light of this photogiaphic 
evidence 
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ina\ oiiginate fiom eithei seious, mucous, oi glands of the 
mixed type Shainoff and Lisa® call attention to the diffei- 
entiation that should be made legaiding the cyhndiomas of 
saluaiy gland oiigin and the “tiue” adenocaicmomas that 
oiiginate fiom mucous glands McDonald and Havens” clas¬ 
sified 122 cases of adenocaicmoma of the nose, tin oat and 
mouth as distinct fiom cyhndiomas They giaded these 122 
tumois by the Brodeis method The authois” legaided Giade 
1 and II adenocaicmoma as ielated to the mixed tumois 



^01 j 0 adenocai cinomas of Gi ade III and IV in this gi oup 
have an oiigin diffeient fiom that of 
papillaiv adenocaicmoma of the sahvaiv 
and tl^ tumois that oiiginate fiom the mucous glands 

ade glands can be distinguished fiom these “tine” 

despite then similai micioscopic stiuctuie 
? saluaiy gland tumois aie composed of epithelial ele- 
to cells, caitilage and mj'xoid tissue, in addition 

le atipical glandulai stiuctiues piesent The acinai 
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Fiff 1 Lo-w po\\er view of the tumor shoeing (1) stntlfled 
epithelium of the uvula (2) submucosal la>er (3) adenocarcinoma sn 
ing at>pical glandular structure 



Fig 2 Lou pouer \ieu IHustratinf;, the Suiss Chce'^J' t\pc of turn 
composed of nt^picnl glands some of uhich contain colloid 
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raritj' of these tumois is emphasized One additional case is 
piesented 
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spaces of the atypical glandulai stiuctiues piesent in the 
“tiue” adenocaicinomas may not be seen in all mixed tuniois 

The following case is piesented as an example of piimaiy 
adenocaicinoma oiigmating in the uvula Such tumois aie 
mfiequent, and only a few cases have been lepoited in the 
litei atuie 


REPORT OF A CASE 

The patient, a 55 ^ eai old white male, had noticed a slow 1> grow mg 
‘lump” on his uvula foi foui months No othei symptoms weie piesen 
Laboiatoiv studies ^vele within noinial limits The patient was atn’ise 
to have the tunioi i emoved w'lthout fui thei delay On Ma^ 3, 195G, t le 
entile tumoi w'as iemoved undei general anesthesia without incioen 
The patient was dischaiged the following day The tumoi nieasui 
1 5xl\l cm on gioss examination Pathology lepoit by Di Anuiew 
Eggston was as follows Micioscopic sections leveal a suiface of suo 
fied squamous epithelium w'hich has an ulceiated aiea, aiounu w i 
some hmphatic inflamniaton leaction is piesent, some mucous gia 
suiiounded by inflammatoiy leaction as well as tiabeculae of , 

tibious tissue aie also piesent The outstanding featuies , 

cinous glands that show maiKed cellulai piolifeiation The , 

atjpical glandulai stiuctuies and show anisoci tosis, l"peicliiomasii ■ 
mitosis The entiie stiuctuie is that of cylindiomatous oi "Swiss 
t\pe of adenocaicinoma Diagnosis Adenocaicinoma of tiie * 
beiomucinous Gland tvpe 

The above case is asymptomatic and fiee of disease o\ei tliiee 'cais 
attei suigical lemoval of the tumoi 


COMMENT 

Piimaiy malignant tumois in the uvula aie iaie Otolaiyn 
gologists peifoiming tonsillectomies have an excellent oppoi 
tunity toi loutine examination and palpation of the uvu a 
Histological examination should be peifoimed in all cases 
wheie the uvula may be i emoved foi any leason The 
tions of the uvula weie desciibed by Richaidson and Pul en 
They consideied the uvula of moie impoitance in deghiti lou 
than in speech As illustiated by the above case, lernota^ 
ot the uvula appaiently does not seiiously impaii the swa ow 
ing function 


SUMMARY 

A discussion of adenocaicinoma of the uvula is piesented^ 
togethei with a selected leview of the htei atuie The le a 
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tA\een and dium oi giaft and footplate The piosthesis con¬ 
sisted of a polj'ethylene stint with a flaied end In using 
this single stint I found it difficult to maintain its collect 
position The stmt can easily slip out of position because of 
the difficulty in maintaining a tight connection between the 
bony footplate and the soft tissue of the giaft Some of the 
o\al window niches aie quite shallow and the stmt can slip 


Ctiorcia/" ^ 
tympani N. ' 


neck, of 

IS^alle-Lis 

\ 

\ 

\ 


cut texid.6xi'<4 
Stapedius 





footplate 

removed 

revealing" 

vestikule 


Fi? 1 

out of position easiei than with a deep niche The tight fit 
necessaiy to maintain the piopei position between the giaft 
un bony footplate makes extmsion of the stmt thiough the 
SI aft a veiy likely possibility 

To o\eicome these difficulties, I have been using the fol- 
oMing pioceduie vith giatifying lesults in “Tme IV” tmi- 
Panoplasty technique 

^ Aftei completing all the necessaiy lemoval of infected 
fissile and diseased bone, the oval window niche and footplate 
tli^ e\actlv as in perfoiming a Shea^ fenestiation of 

"m^ow The piomontoiy is sauceiized if necessaiv 
^ le footplate of the stapes is iemo\ed, e\en if it is mobile 



THE CROSSBAR (POLYETHYLENE) PROSTHESIS FOR 
THE IMPROVEMENT OF HEARING 

Initial Report 

G Douglas Hayden, M D , 

Richmond, Va 


To accomplish the objective of a tympanoplasty piocedvue, 
vaiious techniques have been desciibed since 1950 Type IV 
tympanoplasties have consistently given the pooiest lesults 
in healing impiovement Type IV tympanoplasty, as de¬ 
sciibed by Wullstem,^ is wheie eiosion of the ciuia of the 
stapes has occuiied, leaving only an intact mobile footplate 
The tympanic membiane oi giaft can not be bi ought into 
contact with the footplate foi sound tiansfoimation to occin 
as in a Type III tympanoplasty in which a liealthy mobi e 
stapes IS piesent 


Wullstein’s technique in Type IV tympanoplasty has been 
to leave the mobile footplate exposed diiectly to the smin 
waves while piotecting the lound window with a giaft ns 
pioceduie is based on the physiological piinciple that tieic 
must be a diffeience in the time and phase i elationship ' 
the two windows foi stimulation of the cochlea Besides^ ic 
technical difficulties in maintaining this diffeience between 
the two windows, the end lesult of impioved heaiing e 
much to be desiied In tiying to impiove his lesults, n 
stem has lepoited the use of an oval img made of 
fitting in the oval windoiv niche between the mobile foo pa 
and tympanic giaft acting as an acoustic tiansmittei P 
patently, these lesults weie not too encouiaging 


Since then, Shambaugh- and Guilfoid'* have lepoited mi 
pioved lesults with the use of a polyethylene piostiesis 


•Piesentccl it i nuctinp: of the Titltw ilei Ophtl) 
lar'tiKoloffical Soclelt Portsmoulli Vn 'Mat 21 l^CW MiiUi/iI 

tProin the Department of Otolopt Rhinoloiri and Dirjnpo 
Collepe of Virplnln Offln o"'' 

editors \ot{ Tills manuscript Merited In Thf DaituKO 


accepted for publication aja\ 27 
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The No 50 polyethylene stint is not likelj* to extiude unless 
one makes it too high 

The size of the ciossbai stmt can be vaiied When theie 
IS no budge, as in ladical cavities, the No 50 stmt should be 
slightlv shortei than in opeiations in which the budge is 
piesei\ed If the stmt is too high it tends to cause atiophy 
and perfoiation of the dium and giaft 



Fis 


The same piosthesis has been used in fenestiation of the 
semiciiculai hoiizontal canal failuies with success The im- 
pioied healing in eieiw case has been as good or bettei than 
^ regular levision of the fenestiated canal could hope foi 


TECHNIQUE 

good-sized flap of skin is elevated in the fenestrated 
^'■tj and the stapes exposed A fenestration of the o\al 
"^^doM pioceduie is then peiformed A flattened piece of 
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(see Fig 1) A flattened piece of gelfoam (oi a vein giaft) 
IS placed ovei the oval window^ A pieviously-piepaied cioss- 
bar polyethylene piosthesis (see Fig 2) is then inseited be¬ 
tween the oval window and giaft The ciossbai consists of a 
No 50 polyethylene stiut with one end flaied and the oval 
window end slightl}'’ tapeied, going veiy loosely thiough a 



pol y ©"t tiylen.© 

str ■u.t 


T'U 


9 


piece of No 205 polyethylene tubing (see Figs 3 and d) T ie 
No 205 tubing acts as a stabilizing influence and keeps tic 
acoustic tiansmittei (No 50) in place 

Removal of the footplate, even if it is mobile, makes foi a 
much bettei maintenance of position of the piostliesis, am 
impioved heaiing lesults because of bettei motility instead o 
a moie static condition as in the Wullstein oval img of Pola\i 
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and who still have a good cochlear neive lesponse but who 
failed to legain oi maintain useful healing 
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gelfoam is placed ovei the vestibule and a ciossbai piosthesis 
IS fitted into position between the tympanic membiane and 
the oval window opening, suppoited by the flattened gelfoam 
In an occasional case, one may find it necessaiy to use a small 
skin giaft if the flap is too fiagile to elevate piopeily making 
it impossible to close the middle eai without it I have had 
encoui aging results with seven stiaight cases m the past six 
months using this method 



SUMMARY 


A polyethylene piosthesis with a stabilizing bai can act as 
a good tiansmittei foi the impiovement of heainig in Tvpc 
IV tympanoplasties The maintenance of its position and t m 
impiovement of heaiing can be enhanced by lemoval of 
footplate even when mobile 


The same type of piosthesis has also pioved successfu 
impioving the heaiing in ceitain patients who have pievious s 
undeigone a fenestiation of the semiciiciilai hoiizontal cana 
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The piesent obseivation is extiemely laie' it is the second 
case repoited in the medical liteiatuie, the fust case having 
been piesented by Lawson M^hale, laijmgologist to the Hamp¬ 
stead Geneial and the London Tempeiance Hospitals and was 
published in the Bi'itish Medical Journal, 2 987, Dec 10, 
1921 

Studying the embiwologj’ of the thyioid gland one can 
lealize the genesis of these cases The thyioid gland is 
foimed veiy eailj’" in the human embiyo (with 18 somites 
onlv), before the development of the neck In this phase of 



e\olution the thvioglossal duct is i elated to the heart, arteiial 
tiunk and the sketch of the esophagus Not until the se\enth 
■'^eek does the neck begin to assume its stiuctuie 

In some aspects oui case lesembles Whale's obsei\ation 
'fhe tumoi m both cases was seen as a benign lesion, like an 
esophageal papilloma I believe that fiequently these thyioid 
nodules can be infected In Whale’s case the infection piocess 
"as seiious The symptomatologs’ piesented by his patient 
suggested to him the possibilitv of esophagus peifoiation and 
infectne niediastmitis because the patient told him that she 
bad swallowed a fish-bone In my case the s^^nptoms of 
infection weie not so seiioiis, but they weie evident and weie 
ic\ealed by the odinophagj' and the bleeding of the abeimant 



ESOPHAGEAL NODULE OF THYROID TISSUE 'f 

Gabriel Porto, M D , F I C S 
Campmas, Biasil 


The papei describes an extiemely laie case and is only 
the second one published m the medical liteiatuie 

CASE REPORT 

A i6 yeai old male peasant, living in Sao Joao do Itaguacii, Estado do 
Sdo Paulo, Biasil, came for consultation, Maicli 31, 1959 

The patient told me that one month pnoi to this visit he had felt a 
little pain on swallowing Nose, mouth, phaivnx and laijnx '"crc 
noimal The thj’ioid gland A\as not enlaiged, in fact, it was difficult 
to locate by palpation X-iay evaniination showed a normal esophagus 

Esophagoscopv was done on Apiil 1 using JacKson’s tube, 7 nini, and hj 
this means a tumoi was discoveied attached to the niidline of the cel^lcal 
esophagus The tumoi was bleeding, and, aftei aspiiation of the blood 
was clearly seen It w'as about the size of a pea, morifoim in contoui, 
suggesting an esophageal papilloma Bv means of a foiceps it "as easi to 
lemove the small tumoi entiiely foi biopsv 

The histopathologic examination was made b\ Di Jlonteiio Salieri 
and his lepoit was ectopic nodule of the thvioid gland 

Functional test of the thjioid gland bj im (Isotopo Diagnosis) was 
made bj Di Ubajaia C P Coiiea, April 8, 1059 His conclusion was 
hvpofunction of the thvioid gland accoiding to the basal metabolism 
Lugol solution, tin I Old extiact, mineial salts, Mtamins, especialli ^itanun 
Bi 2 weie piesciibed b\ Di Jos6 Estevan Teixeiia de Caniaigo, Apid 9 
1959 

The patient letmned to the office, June 11, 1939, having lecoieied fiom 
the esophageal symptoms On the following day an esophagoscop' was 
done, no abnoimalit\ of the esophagus was obseived 

COMMENTS 

This case can be named an esophageal ectopic thvioid oi 
an esophageal abeiiant thyioid as both denominations mean 
the same condition I piefei esophageal nodule of the thyioKl 
because thyioid tissue found in the esophagus obviously must 
be abeiiant oi ectopic 

•Picscntcd at the VJII of tiu r r i/Uian '^ocltt\ rhino 

I'll \ HproloeTN and Broncliot sojili In I’oito Mopit Sopt 

xPiom the E/epai tmeiU of Ololai \ InstUuto P< nido FJiirn < r 

Carnpm'is Biasil . 

pditors Note Thi® nianu^cript i«cei\cd in T/u Btt'M j,o‘'(op^ Offi't 
accepted for publication Jan 15 l^fO 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erlmg "U* Hansen, 90 So Ninth St, Minneapolis, Mmn 
Esecutire Secretary Dr William L. Benedict, Mavo Clinic, Rochester, 
Minn 

Meeting Palmer House, Chicago, Ill, October 9 14, 1960 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre. 1503 Carevr Tower, Cincinnati, O 
President Elect Dr D C Samuel Pnizansk\, D D S , S40 So Wood SL, 
Chicago, 111 

Secretary-Treasurer Dr Spnestersbach, Ph D, Department of Oto- 
larvngologv, University Hospital, loiia City, la 
Meeting 

AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople, 1100 E Genesee Dr, Siracuse 10. N Y 
Secretary Dr Dean M Lierle, Unnersity Hospital Iowa City, la 
Meeting Palmer House, Chicago, Ill, October, 1960 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr E Johnson Putnei, 1712 Locust St, Philadelphia 3 Pa 
\ice-President Dr Julius W McCall, 619 Rose Bldg, 2060 E 9th SL, 
Clei eland 15, 0 

Secretary Dr Daniel C Baker, Jr, 903 Park Are, New York 21, N Y 
treasurer Dr Charles M Norris 3401 No Broad St, Philadelphia 40, 
Pa 

Meeting Lake Placid Club, Lake Placid, N Y. Mav 23 24. 1961 (after¬ 
noons only) 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Edwnn N Broiles Baltimore, Md 
oecretarv Dr Lyman G Richards, Welleslei HiUs, Mass 
Dr Francis E LeJeune New Orleans, La 
Editor, Historian, and Librarian Dr Francis W Davison Danville, Pa 
Meeting Lake Placid Club, Essex Co, N Y, Mav 21-22, 1961 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL, AND OTOLOGICAL 

SOCIETY, INC 

President Dr Fletcher D Woodward, 400 Locust Aie, Charlottesiille, 
\ a 

President Elect Dr John R Llndsa^, Chicago, Ill 

-ewemrv Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester 7, 

Treasurer Dr K M Dai, 121 Cniiersitv PI Pittsburgh. Pa 
Annual Meetmg Lake Placid Club Essex Co . N Y Mav 23 24 25, 1961 
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pOrto esophageal nodule 


thyroid These cases usually have no symptoms, they can 
be discovered only when the thyioid tissue is infected 

In both cases lepoited in the hteratme the tieatment was 
easily earned out and the small thyioid nodules weie com¬ 
pletely removed through the esophagoscope 

SUMMARY 

One case of esophageal nodule of thyioid is lepoited The 
tumor was found in the esophagus cervical and was completely 
lemoved thiough the esophagoscope This obseivation is ev 
tiemely laie, it is the second case published in the medical 
world liteiatuie The fust one was piesented by Lawson 
Whale in the British Medical Journal (2 987, Dec 10, 1921) 


TEMPLE UNIVERSITY SCHOOL OF MEDICINE 
COURSE IN AUDIOLOGY 

A “Shoit Couise in Audiology” is offeied seveial times 
each yeai by the Section of Audiology, Depaitment of Oto- 
ihinology, Temple Univeisity School of Medicine, Philadelphia 
40, Pa 

The couise luns one week and includes theoietical and 
clinical aspects of audition, heaiing testing and mteipietation, 
office pioceduies, equipment and Inclustiial Auditometiy a so 
wnll be discussed 

Foi fuither mfoimation wiite Philip E Rosenbeig, 
Diiector, Section of Audiology, Temple University Me ica 
Center, 3401 Noith Bioad St, Philadelphia, Pa 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 


President Dr Alberto Gallo 
First Secretary Dr Alfredo Martinelli 
Second Secretary Dr Guedes de Melo Neto 
Librarian Treasurer Dr L de Souza Queiroz 

Editors for the Archives of the Society Dr Antonio de Almeida, Dr 
Gabriel Porto, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 5 
rirst Vice Presidente Dr Hdctor Cruz, 3a A\ enida Sur No 72 
Second Vice-Presidente Dr Josd Luis Escamilla, 5a Calle Poniente 
ho 48 

Secretario Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 


Presidente Dr J AbeUo 

Vice Presidente Dr Luis Sune Medan 

oecr^ario Dr Jorge Perello, 319 Proienza, Barcelona 

' ice Secretario Dr A Pinart 

’ ccal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Valter E Loch, 1039 No Calvert St, Baltimore, Md 
secretarv Treasurer Dr Theodore A Schv artz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 


Presidente Dr K Segre 
^ ice Presidente Dr A P Belou 
Swretario Dr S A Aranz 
Secretario Dr J M Tato 
^ Games 

Fro Tesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

Secritn^ 5^ Gordon H Francis, 925 V Georgia St, Vancoui er, B C 
Scotia ^ MacRae, 324 Spring Garden Road, Halifax, 

'reeling 


central ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Presidpnf TCI Hartenbov er. 203 N Main St, Bloomington III 

'sSsidin"/ Dr Edgar T Blair. Springfield, ni 
Leleinto 1. Dr G LeRoy Porter, Urbana, 111 
Secrer-,^ i Dr S G Baldwin. Damille. Ill 

Treasurer Dr C L PannabecKer, Peoria, Ill 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chan man Di Lawrence R Boies, Minneapolis, Minn 
Vice Chairman Dr Howard P House, Los Angeles, Calif 
Secretary Dr Walter B Heck, San Francisco, Calif 
Delegate Di Gordon F Harkness, Davenport, la 
Alternate Delegate Dr Paul H Holmger, Chicago, Ill 
Representative to Scientific Exhibit Dr Waltei H Malonej, Cleie 
land, 0 

Meeting New York City, June 26 30, 1961 

AMERICAN OTOLOGICAL SOCIETY, INC 

Piesident Dr Henry L Williams, Rochester, Minn 
Vice-Piesident Dr Lawience R Boies 

Secretary-Treasurei Dr James A Moore, New York City, N Y 
Annual Meeting Lake Placid Club, Essex Co , N Y, May 26 27, 1961 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts 
burgh, Pa 

Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16, N Y 
Treasurer Dr Arnold L Caron, 36 Pleasant St, Worcester, Mass 

AMERICAN RHINOLOGIC SOCIETY 

President Dr Roland M Loring, 25 B Washington St, Chicago, Ill 
Secretary Dr Robert M Hansen, 1735 N Wheeler Ave, Portland i<. 
Oi e 

Annual Clinical Session Illinois Masonic Hospital, Chicago, III , October 
6 7, 1960 

Annual Meeting October S, 1960, Belmont Hotel, Chicago, Ill 

AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

Piesident Dr John J Conley, New York, N Y 
Vice President Di Joseph H Ogura, St Louis, Mo 
Treasurer Dr P Johnson Putney, Philadelphia, Pa 
Secretaiy Dr George A Sisson, Syiacuse, N Y 
Annual Meeting Palmer Honse, Chicago, III, October 9, 1960 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Sam H Sanders, Memphis, Tenn 
Vice President Dr John T Dickinson, Pittsburgh, Pa 
Treasurer Dr Joseph C Miceli, Brooklyn, NY _ no m \ 

Secretarj Dr Samuel M Bloom, 123 E 83rd St, Nen York -S, N » 
Meeting Palmer House, Chicago, III, October 13, 1960 
Annual Spring Meeting Rooseielt Hotel, Nen Orleans, La, reoni j 
11-14, 1961 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Walter E Owen, Peoria, Ill 
Presidentelect Dr Leland H Prenitt, Ottumna, la 
Vice President Dr D A Skinner, Nen ark, 0 

Secretarj Treasurer Dr Daniel S DeStIo, 121 S Highland Aie, i 
burgh G, Fa 

Annual Meeting Palmer House, Chicago, Ill, October 8, 1960 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 

President Dr Alberto Gallo 
wst Secretary Dr Alfredo ilartmelli 
second Secretan Dr Guedes de Melo Neto 
^branan Treasurer Dr L de Souza Queiroz 

r-ditors for tbe Arcbives of the Society Dr Antonio de Almeida, Dr 
Gabriel Porto, and Dr Roberto Franco do Amaral 


ASOCIACION de OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 CaUe Oriente No 5 

^ ' rc^Presidente Dr Hdctor Cruz, 3a Aiemda Sur No 72 
No 4s'Escamilla, 5a CaUe Poniente 

Secretario Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 
^esidente Dr J Abello 

Sune Medan 

Jorge PereUo, 319 Proienza, Barcelona 

VOPP? ^ Pinart 

ocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Seerpt^^rp ^'alter E Locb, 1039 No Calvert St, Baltimore, Md 
siecretary Treasurer Dr Theodore A Sch-ivartz 

BUENOS AIRES CLUB OTOLARINGOLOGICO 
Presidente Dr K Segre 

Secretlrm^^Dr A ^ 

Pr^Secretario Dr J M^Tato 
T^orero Dr F Games 
Pro-Tesorero Dr J A BeUo 


OTOLARYNGOLOGICAL SOCIETY 
GOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

Secretarv ^ ? Francis, 925 W Georgia SL, Vancouver, B G 

^'ova Scoba! ® ^ MacRae. 324 Sprmg Garden Road Halifax, 

fleeting 


central ILLINOIS SOCIETY OF OPHTHALMOLOGY 
^ AND OTOLARYNGOLOGY 

President Ele^t St, Bloommgton Rl 

'ire-Presidinf n^ Blair. Springfield, 111 
delegate at S Porter, Urbana. Ill 

Secreta^ Trpp^ ^ Baldwin Danville. Bl 

rea^urer Dr C L Pannabecker, Peoria Ill 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chan man Dr Lawience R Boies, Minneapolis, Minn 
Vice Chairman Dr Howard P House, Los Angeles, Calif 
Secietary Dr Walter E Heck, San Prancisco, Calif 
Delegate Dr Goidon F Harkness, Davenport, la 
Alteinate Delegate Dr Paul H Holinger, Chicago, III 
Repi esentative to Scientific Exhibit Dr Waltei H Maloney, Cleve 
land, O 

Meeting New York City, June 26 30, 1961 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr Henry L Williams, Rochester, Minn 
Vice-Piesident Dr Lawience R Boies 

Seci etai y-Treasurei Dr James A Moore, New York City, N Y 
Annual Meeting Lake Placid Club, Essex Co , N Y, May 26 27, 1961 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, NY 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts 
burgh. Pa. 

Secietary Dr Louis Joel Feit, 66 Park Ave, New York 16, N Y 
Treasurer Dr Arnold L Caron, 36 Pleasant St, Worcester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

President Dr Roland M Lonng, 25 E Washington St, Chicago, lU 
Secretary Dr Robert M Hansen, 1735 N Wheeler Ave, Portlana in 
Or6 

Annual Clinical Session Illinois Masonic Hospital, Chicago, Ill, October 
6 7, 1960 

Annual Meeting October 8, 1960, Belmont Hotel, Chicago, Ill 


AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

Piesident Dr John J Conley, New York, N Y 
Vice President Di Joseph H Ogura, St Louis, Mo 
Treasurer Dr P Johnson Putney, Philadelphia, Pa 
Secretaiy Dr George A Sisson, Syiacuse, N Y 
Annual Meeting Palmer House, Chicago, III, October 9, 1960 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Sam H Sanders, Memphis, Tenn 
Vice President Dr John T Dickinson, Pittsburgh, Pa 
Treasurer Dr Joseph C Miceli, Brooklyn, NY ^ m ^ 

Secretary Dr Samuel M Bloom, 123 E 83rd St, New York 28, in 
M eeting Palmer House, Chicago, Ill, October 13, 1960 hmarv 

Annual Spring Meeting Roosevelt Hotel, New Orleans, La, Fecr r 
11-14, 1961 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


President Dr Walter E Owen, Peoria, 111 

President-Elect Dr Leland H Prewitt, Ottumwa, la 

Vice President Dr D A Skinner, Newark, O p,,,- 

Secretary-Treasurer Dr Daniel S DeStlo, 121 S Highland Ave, 


burgh 6, Pa 
Annual Meeting 


Palmer House, Chicago, Ill, October 8, 1960 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 


President Dr Alberto Gallo 
First Secretary Dr Alfredo ilartinelh 
Second Secretary Dr Guedes de Melo Neto 
Librarian Treasurer Dr L de Souza Queiroz 

Editors for the Archives of the Society Dr Antonio de Almeida, Dr 
Gabriel Porto, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 CaUe Oriente No 5 
rirst 1 ic^Presidente Dr Hdctor Cruz, 3a Ai enida Sur No 72 
■-econd Vice-Presidente Dr Josd Luis Escamilla, 5a Calle Poniente 
Ao 4S 

Secretano Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

ftesidente Dr J AbeUo 
ice-Presidente Dr Lius Sune Medan 
cretario Dr Jorge Perello, 319 Proienza, Barcelona 
Dr A Pinart 
ocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 


Dr Walter E Loch, 1039 No Calvert St, Baltimore, Md 
Secretary-Treasurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 


Dr K Segre 

sSfDr A P Belou 
Prn Dr S A Aranz 

Pro Secretano Dr J M Tato 
T^orero Dr F Games 
^ro Tesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

Secreta^ Gordon H Francis, 925 W Georgia SL, Vancouver, B C 
^0'a Scotia ^ MacRae. 324 Spring Garden Road, Halifax, 

''Meeting 


central ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President iTiPr ^ D Hartenbower. 203 N Main St, Bloomington, ni 
Dr Edgar T Blair, Springfield, Rl 
Dele^tl ^ ^ DeRoy Porter, Urbana Rl 

at Large Dr S G Baldwin Danville, Rl 

Dr C L Pannabecker, Peoria, Rl 


Secrpr,'Z,-“.i Dr S 

retarv Treasurer 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

Piesident Dr George Woodruff, Woodruff Clinic, Joliet, Ill 
Vice President Dr Linden Wallner, 122 So Michigan, Chicago, Ill 
Secretary-Treasurei Dr Robert Lewy, 25 East Washington St, Chicago 
2, Ill 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grumvald S 
Vice President Dr Agustin Estartus 
Secietary Dr Marcos Chaimovich S 
Treasuier Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 

COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 

Vice President Dr James Rigg, Grand Junction, Colo 

Secietary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Arthur 

Secretary Dr M L Battles , . 

Meetings First Monday of October through May, University liud, 
Columbus, 0 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edward A Newell 
Vice President Dr Thomas M McCiory 

Secietary Treasurer Dr James L Baldwin, 1627 Medical Arts g. 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atilio Viale del Carril 
Secretaiy of the Exterior Dr Aldo G Remorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandino 
Pro Secretary of the Exterior Prof Dr James A del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Salvador ooiri 

Secretary Treasurer Dr Hector R Silva, Calle Arce No 84, San oa 
dor, El Salvador, Central America 

FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Piesident Dr G Dekle Taylor, Jacksonville, Fla 

President Elect Dr Kenneth S Whitmer, Miami, Fla 

First Vice President Dr William H Anderson, Jr, Ocala, Fla 

Second Vice President Dr Marion W Hester, Lakeland, Fla g 

Secretary Treasurer Dr Joseph W Taylor, Jr , 1 Davis Blvd , iami 

Fla 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretarv 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr A'an D Rathgeber 
Vice-President Dr tVilliam Skokan 
Secretarv Treasurer Dr Paul Rockwell 

GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr P W Rhyne, Albany, Ga 
Vice-President Dr C L Pennington, Macon, Ga, 

Secretarv Dr James T King 516 Baptist Professional Bldg, Atlanta 
12, Ga 

Meeting Oglethorpe Hotel Wilmington Island, Sa%annah Ga, March 
2-4 1961 

GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
lice-President Dr Joseph Freeman 
Secretarv Treasurer Dr H Carlton Howard 

Meeting Quarterlv m March, Mav, October and December on the second 
Thursdav of the month, 6 30 P M at the Mc.Allister Hotel, Miami, Fla 

international bronchoesophagological society 
President Dr Jo Ono Tokyo, Japan 

Secretarv Dr Chevalier L Jackson, 3401 X Broad St, Philadelphia 40, 
Pa, U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
^resident Elect Dr Dick H Underwood 

secretan Dr James T Robison, 4620 J C Xichols Parkwav, Kansas 
Citv, 5io 

Meeting Third Thursday of Xo\ ember Januari, February and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Ma\ E Pohlman 
secretan Treasurer Dr M endell C Irvine 

Ophthalmology Section Dr Carroll 4 McCo^ 
p,^®^arv of Ophthalmology Section Dr Philip D Shanedlmg 
Otolarvngologv Section Dr Robert W Godwin 
p, of Otolarv ngologv Section Dr Francis OX Morris 

^os -Vngeles Countv Medical Association Bldg 1925 Wilshire 
-Angeles, Calif 

It, 1 ^ ^ Mondav of each month from September to June 

^nclusne—Otolarv ngologv Section 6 30 first Thursda' of each month 
‘foni September to June inclusive—Ophthalmologv Section 
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LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr Arthur V Hays 

Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
Meeting Edgewatei Gulf Hotel, Edgewater Park, Miss, May 1213,1961 


MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairman in alphabetical order monthlj 
Secretary-Treasurer Dr Roland H Myeis, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretary Treasurer Dr William P Mm rah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D P 
Vice President Dr M Gonzales Ulloa, Mexico, D F 
Secretary Dr Juan De Dios Peza, Mexico, D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Rafael Giorgana r ir 

Secietary Dr Carlos Valenzuela, Petrarca 332*1, Mexico 5, D r 

MISSISSIPPI valley MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary-Treasurer Dr Harold Swanberg, Quincy, Ill . 

Assistant Secretary Treasurer Dr Jacob E Reisch, Spnngliem, u 


NETHERLANDS SOCIETY OF OTORHINOLARYNGOLOGY 
(Nederlandsche Keel-Neus Oorheelkundige Vereenlging) 

Piesident Dr H Navis, Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsterdam 

Treasurer Mrs F Velleman Pinto, Jac Ohrechtstr 66, AmslerQ< 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

Piesident Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice President Dr George E Bradord, Winston Salem, N C 
Secietaiy Treasurer Dr J D Stiatton, 1012 Kings Drive, Chari v 
N C 
Meeting 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 
President Mr G L Thompson, 16 Ramshill Road, Scarborough, York 

Vice-President Mr J H Otty, Frizley Old Hall, Frizmghall Road, 
Bradford, Yorkshire ,orJ„ 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, 
Yoikshire 
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OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr George C Saunders, 644 lledical Arts Bldg, Portland 5, 
Ore 

Secretarv Treasurer Dr Donald C Mettler, 1216 S W Yamhill St, Port¬ 
land 5, Ore 

Meeting Fourth Tuesdaj of each month from September through Mar 
Aero Club, Portland, Ore 


OTOSCLEROSIS STUDY GROUP 

President Dr E H Campbell, 133 So 36th SL, Philadelphia 4, Pa. 

Secretary Treasurer Dr Rarmond Jordan, 121 Umrersity Place, Pitts 
burgh. Pa 

Meeting Palmer House, Chicago, Ill, October, 1960 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, lllS - 9th At e , Seattle 5, Wash 
secretan-Treasurer Dr Homer E Smith, 6S6 Twelfth At e, Salt Lake 
City, Utah 
Meeting 


pan AMERICAN ASSOCIATION OF OTO RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

Resident Dr Paul Holinger, 700 No Michigan Bit d, Chicago, HI 
i I®, Secretarv Dr Chetaher L Jackson, 3401 No Broad St 
PMadelphia 40, Pa , U S A 

^hng Seventh Pan American Congress of Oto Rhino Larvngologt and 
Broncho-Esophagologv 
Time and Place 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

\ Dr John J O’Keefe 

Spc-i Joseph P Atkins 

Lell 

Dr -r-T®, °™®Mtee Dr Harrt P SchencK, Dr Benjamin H Shuster, 
Jackcon William J Hitscbler, and Dr Chetaher D 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO ESOPHAGOLOGY 

^ J^ce-Prns a Cesar F Tillafuerte 
Secretarv'T^°*^ ^ Napoleon C Ejercito 
directors J^^easurer Dr Eusebio E Llamas 

Dr Antonio L Rosas and Dr Armando T Chiong 

PITTSBURGH OTOLOGICAL SOCIETY 

JP/" ^mort A Rittenhouse 203 Masonic Bldg McKeesport Pa 
Pa. ‘'oeo' Dr Carson S Demling 513 Jenkins Bldg Pittsburgh 22 

CBde B Lamp $101 Jenkins Arcade Puts 
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PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
Piesident Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1' 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President-Elect Dr Carl D P Jensen, Seattle, Wash 
Secretary Dr Willard P Goff, 1215 Fourth Ave, Seattle, Wash 


SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting University of Vienna, August 29 to September 1, 1960 


RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie E Ghrist, 210 N Central Ave, Glendale, Calif 
Treasuier Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Lain 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasaaen 
1, Call! . 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, Los ah 
geles 57, Calif . 

Mid Winter Clinical Convention annually, the last two weeks in lanua y 
at Los Angeles, Calif 

SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chan man Dr Morris E Krucoff 
Vice Chairman Dr Max J Fischer 
Secietaiy Di Adrian J Delaney 

Treasurer Dr Robert D Ralph Tomi-irv 

Meetings are held the second Tuesday of September, November, Ja 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr P T Land, 13 Newton Place, Glasgow, C S 
Secretary-Tieasurer Dr J P Birrell, 14 Moray Place, Edinhurgn 

Assistant Secretarj Dr H D Broivn Kelly, 11 Sandyford Place, 

gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tribm P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice President Dr Jorge de C&rdenas 
Secretary Dr Pablo Hernandez 
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SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
^ ice Presidente Dr Julio Sanguilv 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remonno 
Vice Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

t ocales Dr Osvaldo Sudrez, Dr Nondier Asis R, Dr Jorge Bergallo 
lofre 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Sah ador Mixco Pinto 
^ecretarv Dr Darnel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinoiar Pons 
ce-Presidente Dr D Jose Perez Mateos 
oecretario General Dr D Francisco Marands 
esorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 


Dr Rafael Giorgana 
I^r Carlos Valenzuela 
Treasurer dj. Benito Madariaga 
Dr Rafael Gonzalez 
nd ^ ocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 
Reinaldo de Tillers 

Serrot Dr CSsar Cabrera Caldenn 

Secretario Dr Josd Xirau 

\ Dr Jose Gross 

Dr Pedro Hern&ndez Gonzalo 


SOCIEDAD OTO RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Secrpt^v^« Don Fernando Beltran Castillo 

Te^nror- ° “Oneral Dr Don Alfonso Vassallo de Mumbert 
-orero Dr Don Rafael Garcia Tapia 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 

Presidente Dr Livio M Lataza C 
Secretano Dr Ramdn Prieto 
Tesorero Di Josd Gomez Galizia 

Vociiles Dres Enrique del Buono y O Benjamin Seirano 

SOCIEDAD VENE20LANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice Presidente Dr Silvestre Rincdn Fuenmayor 
Secretario Geneial Dr Oscar Bustamante Miranda 
Tesorero Dr Artuio Marreio G6mez 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Bncefio, Dr Oscar 
Gonzalez Castillo 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 

Secretary Dr Decio Lisboa Castro 

Tieasurer Dr Joige Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA. 

Presidente Dr Manuel Preclado 

First Vice-Presidente Dr Alonso Roy 

Second Vlce-Presidente Dr Cailos Arango Caibone 

Secretario Di Marla Esther Villalaz 

Tesorero Di Ramon Ciespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 


Presidente Dr Alberto Lius De Mendonca 
Vice Presidente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Secietano Dr Albano Coellio 

Tesouieiro Dr Jose Antonio de Campos Hennques 
Vogais Dr Teofilo Esquivel 

Di Antonio Cancela de Amoiim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 
President Capt Maui ice Scluff, MC, USN, U S Naval Hospital, OaldanA 

Secietary Tieasuier Lt Col James E Lett, USAF, MC, 209 Tam"ortb, 

San Antonio 13, Te\ mninivn 

Meeting Concurrent ivith the Academy of Ophthalmology ana uio 
gology, Chicago, Ill, October, 1960 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Piesident Dr L D Lide, Florence, S C 
Pi esident Elect Di Harry Ross, Andeison, S C 

Vice President Dr David Stack, Spartanburg, S C 


Secietary Treasurer Dr Roderick Macdonald, Rock Hill, S C ,p. „( 

Meeting Jointly vith the Noith Carolina Dye, Ear, cotton 

Society in Greenboio, N C Headquarteis Mill be In the Kmo 
Hotel. Sept 13 15, 1960 
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SOUTH WESTERN LARYNGOLOGICAL ASSOCIATION 
(United Kingdom) 

President Mr Michael Robert Sheridan, FR C S , 7 Strangeavs Terrace, 
Truro, Cornwall 

Secretarr and Treasurer Mr James Freeman, F R C S , 22 Downs Park 
West, Bristol, 6 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr George M Haik, Prolessor and Head of the Department 
of Ophthalmology at Louisiana State University School of Medicine, 
Maison Blanche Building, New Orleans 16, La 
Chairman Elect Dr Mercer G Lvnch, Assistant Professor of Otolarj n 
gologv, Tulane University School of Medicine, 3503 Prytania St, New 
_ Orleans 15, La 

ice-Chairman Dr Bernard J McMahon, Director of the Department 
and Chmcal Professor of Otolarvngologv, St Loms Universitv School 
of Medicine, S230 Forsvthe Blvd', Claiton 24, Mo 
Secretarv Dr Albert C Esposito, First Huntmgton National Bank 
Building, Huntington, W Va Formerlv instructor of Ophthalmologv, 
Ohio State Universitv College of Medicine, Columbus, O 
Meeting st Louis, Mo, October 31, 1960, to No\ember 3, 1960 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Buildmg Rich 
mond Va 

President Elect Dr Emanuel U Wallerstein, Professional Building 
Richmond, Va 

ice President Dr Cah in T Burton, Medical Arts Building, Roanoke, 
Va 

Secretarv Treasurer Dr Ma^^lard P Smith 600 Professional Building, 
Richmond, Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr 
President Elect 
^ice President 
Secretarv Xreas 
director for Tl^ 


Nime K Joseph, Wheeling, W Va 
Dr Jonn A B Holt, Charleston, W Va 
Dr W illiam K Marple Huntington, W Va 
urer Dr Albert C Esposito, Huntington, tV Va 
o Years Dr James T Spencer Charleston W 


Va 



NOTICE TO CONTRIBUTORS 


iHE Laryngoscope leseives the light of exclusive publication 
of all ai tides submitted This does not pieclude then publication 
m Tiansactions of vaiious Societies 

Manusciipts should be typewiitten, double spaced, on one side 
of paper only and with sufficient maigins to allow foi collections 

Authoi’s name and city should appear diiectly undei title on 
first page, stieet addiess at end of aiticle 

All punts or photographs to be submitted m black and white, 
in good shaip contrast Good halftones depend upon cleai plioto- 
giaphs Line drawings for zincs to be in black and white Coloied 
inks or led or blue quadiille rulings will not leproduce 

Refeiences should be complete authoi’s surname, initials, 
title of article. Journal, volume, page, month, yeai 

Six illustiations will be furnished for each aiticle without cost 
to authoi Authois will please limit illustiations to six oi assume 
the expense of additional illustiations 

Proofs will be submitted to authois foi collections If these 
aie not letuined, aitides will be published as collected m this 
office 

Repimts will be furnished at the following prices 
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WEISS SARCOIDOSIS IN OTOLARYNGOLOGY 


senes of blind biopsies in established cases of saicoidosis, with 
comment on the indications foi and validity of this technique 
as a diagnostic pioceduie 

Lindsay and Peilman have listed compiehensively the lea- 
sons foi the concern of the otolaiyngologist with this chionic 
gianulomatous disease “1 Fiequency of lesions in the nose 
and thioat as indicated by clinical and autopsy lepoits This 
may have etiological significance 2 Lesions in these locations 
aie leadily accessible foi biopsy, also, they may piecede the 
cutaneous lesion 3 Saicoid lesions in the nose and thioat 
may cause notable oi seveie symptoms 4 Ceivical adenop¬ 
athy or salivaiy gland enlaigement may be diiected to the 
laiyngologist foi his diagnosis and management 5 As one 
of the few chionic systemic diseases of undetei mined etiology 
which affects the nose and thioat it deseives study 

It IS hoped that the otolaryngologist will be stimulated to 
continued study of this bizarie disease, which is within is 
spheie of activity, and avail himself of the oppoitunity o 
detect a systemic condition by its local manifestations e 
cause of the inci easing pievalence of this pathologic piocess, 
it is impoitant that he be familial with it, as he may e 
lequested to peiform landom biopsies to confiim a piesump 
tive diagnosis of saicoid lesions elsewheie 

The natuie of the disease has been succinctly stated hy the 
Second Confeieiice on Sarcoidosis held in Washington, > 
October 21, 1956, undei the auspices of the Division of 
Sciences of the National Academy of Sciences, Division o i 
National Reseaich Council This expiession lepiesen s i 
cuiient consensus in the United States 

of 

“Saicoidosis IS a systemic disease, oi gioup of 
undetei mined etiology and pathogenesis Histologically) i 
maiked by the piesence of epithelioid-cell tubeicles, showin^ 
little 01 no neciosis Vaiying types of inclusions m gian 
cells may be piesent, but aie not pathognomonic A simi 
histological pictuie may be found in ceitain other disease , 
especially in infectious gianulomas and in beiylhum 
mg Clinically, the disease most fiequently involves V P 
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nodes, lungs, skin, eyes, livei, spleen and phalangeal bones 
The couise is usually chionic and constitutional sj-mptoms 
^aly maikedly Moie specific symptoms, when piesent, aie 
1 elated to the tissues and oigans involved 

“The mtiacutaneous tubeiculin test is fiequently negative, 
but a positive test does not contioveit the diagnosis Hyper- 
globuhnemia and leucopenia aie common and hypeicalcemia, 
hvpeicalcmuiia, elevated phosphatase and eosinophilia aie 
vaiiable but sometimes significant featiiies of saicoidosis 

‘The diagnosis of saicoidosis is based upon the abov^e clini¬ 
cal featuies associated with a compatible histological picture, 
pioviding beiylhum poisoning and infectious piocesses of 
knovvTi etiologv^ can be excluded Spontaneous clinical re- 
coveiT, with 01 without lecognizable fibiosis, maj’" lesult, oi 
saicoidosis may peisist foi jmais with v^aiying functional 
alteiation of the tissues oi oigans involv'ed, oi the disease may 
follow a piogiessive couise, ending fatallj ” 

essential characteristics of sarcoidosis 

A detailed desciiption of each aspect of systemic saicoidosis 
IS not geimane A geneial discussion will be piesented to 
nndeistand the lesions in the otolaijmgologic aieas and evalu¬ 
ate then significance in legaid to the total pictuie of the 
isease Longcope and Peaison chaiacteiize it as a “chionic, 
infectious gianuloma, spieading slowly fiom one oigan and 
issue to anothei with few seiious constitutional sj*mptoms, 
and an enatic unpiedictable couise which may exacerbate, 
lemain stationaiy oi legiess, heal by lesolution oi pioceed to 
losis With eithei minor lesiduals oi sev'eie symptoms de¬ 
pending on localization ” The disease occurs at all ages but 
Pnncipally between the twentieth and fiftieth yeai The 
^isease is moie pievalent in females, theie is a notable pie- 
sposition foi the Negio lace,” and theie is a geogiaphical 
luial aieas of Southeastern United States 
a the Scandinavian countiies, which is inexplicable at 
present 

The featuies of the piocess have been stated by vaiious 
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authois Otheis have contributed compiehensive discus¬ 
sions of senes of cases langing fi om 34 to 300 in numbei ®'' 
McGovein and Meiiitt systematically desciibe saicoidosis m 
childien Caivalho’s lengthy exposition has a bibliogiaphy 
of 1,544 lefeiences, dating fiom 1875 to 1952” 


Historically, saicoidosis has developed thiough the coi- 
1 elation of vaiious apparently uni elated signs and symptoms 
Many names aie associated with its evolution Hutchinson 
in 1875 gave the fust clinical desciiption,”' while Boeck in 
1899 fust employed the teim saicoid and suggested its geii- 
eialized natuie ” Good histoiical accounts aie given by vaii¬ 
ous authois,"’'’-”’-'’’-^ Clinical syndiomes, latei to be consoli¬ 
dated with the systemic disease, include lupus peinio,^- Bes- 
nier (1899) , osteitis tubeiculosa multiplex cystica,^ Jungling 
(1909), uveopaiotid fevei,^* Heeifoidt (1909), and Mikulicz s 

disease^® (1892) Schaumann is ciedited with associating the 

cutaneous and visceial lesions, theieby fiimly establishing the 
systemic natuie of saicoidosis 

The etiology of saicoidosis is an uniesolved, long-continued 
contioveisy, especially its lelationship to tubeiculosis^ 
majoi concepts include 

1 An independent disease, piobably a gi anuloma of 
but unknown cause, either bacterial, viial, piotozoal, etc 


2 Tubeiculosis, in a modified oi aneigic foim, with a hypei 

immune leaction destioymg the bacilli (The non 

caseating tubeiculosis of Pinnei -) 

3 A gioup of gianulomatous diseases of known etiologv 
fungal, tubeiculoid lepiosy oi beiyllium toxicity 

U A lesponse to chemical intoxication, disoideied hpi^^ 
metabolism, oi an exogenous oi endogenous toxin 

Incieasing cuiient evidence indicates that tubeiculosis is 
an unlikely cause Localization of saicoid lesions has ee 
vaiiously lepoited as lung and lymph glands (peiipicia. 


•There are 20 or moie sjnonynis, such as tjie “a slnsle or 

Jlortimer Boeck Besnier Darier. Roussy and Schaumann usea gar 

combined eponjms Other terms include Ij mphosrranuloma uenit, 
coid and generalized sarcoidosis • 
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hilai and mediastinal), 90 to 100 pei cent, skin and eyes, 20 to 
25 pel cent, bones 15 to 25 pei cent, spleen about 20 pei cent, 
livei about 12 per cent, and less than 5 pei cent in the 
sahvaiy glands, lespiiatoiy mucosa, heait, cential neivous 
system, skeletal muscle, kidnej^ and elsewheie 

Obseiveis comment on the sti iking contiast between the 
degiee of anatomical involvement of an oigan, demonstiated 
by clinical and loentgenogiaphic signs, and the mildness of 
the snnptomatologj’ Local sjuiiptoms and signs may not 
be manifest until oigan involvement is lathei extensive Com¬ 
plaints in a gioup of 160 patients lepoited by Longcope and 
Fieiman” occuiied in the following number of cases cough 
46, oculai 40, malaise 35, loss of weight 33, shoiiness of 
breath 30, skin lesions 29, enlaiged Ijrmph glands 21, abdomi¬ 
nal pain 18, no complaints 16, expectoiation 10, paiotid swell¬ 
ing 8, night sweats 10, hoarseness 7, fevei 7, swelling of hands 
and feet 6, chest pains 6, joint pains 6, and facial paralysis 3 

Roentgenologic aspects of sarcoidosis are prominent The 
kings are almost always involved, showing as a rule, a bi¬ 
lateral, diffuse localized or patchy inteistitial infiltration, 
^'ith mihaiy nodules, followed later by massive fibrosis Con¬ 
siderable enlargement of the hilar and mediastinal glands is 
fiequent 

Osseous lesions are quite common In combined statistics 
of X-raj manifestations fiom various sources. Holt and 
Owens ascertained an incidence of 15 per cent in 279 patients 
Other reports range from 17 4 per cent to 25 7 per cent^^’"®^" 
Localization is principally in the small bones of the hands and 
foot Although foci have been reported in almost e\eiy bone 
‘n the body, involvement of the nasal and facial bones is quite 
laie Roentgenograms of the phalanges, metatarsals and 
^etacaipals of the involved bones show round, ladiolucent 

Punched-out” areas due to cystic destruction This appear- 
IS almost pathognomonic The primary seat of attack 
's the medulla, wuth extension into the cancellous bone causing 
t inning and bulging of the cor tex In\asion of the Haversian 
S'stem results in a reticular pattern of destruction” 
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authois Otheis have contiibuted corapiehensive discus¬ 
sions of senes of cases langmg from 34 to 300 m numbei" 
McGovern and Meiiitt systematically desciibe saicoidosis in 
childien^" Caivalho’s lengthy exposition has a bibliogiaphy 
of 1,544 lefeiences, dating fiom 1875 to 1952^® 


Histoiically, saicoidosis has developed thiough the coi- 
1 elation of vaiious apparently uni elated signs and symptoms 
Many names aie associated with its evolution Hutchinson 
in 1875 gave the fust clinical desciiption,^®^ while Boeck in 
1899 fust employed the teim saicoid and suggested its gen- 
eialized natuie Good histoiical accounts aie given by vaii¬ 
ous authois,®Clinical syndiomes, latei to be consoli¬ 
dated with the systemic disease, include lupus peinio,-^ Bes- 
nier (1899) , osteitis tubeiculosa multiplex cystica,-® Junghng 
(1909), uveopaiotid fevei,®* Heeifordt ( 1909 ), and Mikulicz s 

disease®® (1892) Schaumann is ci edited with associating the 

cutaneous and visceial lesions, theieby fiimly establishing t e 
systemic natuie of saicoidosis 


The etiology of saicoidosis is an uniesolved, long-continue 
contioveisy, especially its lelationship to tubeiculosis’* ^ 
majoi concepts include 


1 An independent disease, piobably a gianuloma of 
but unknown cause, either bacterial, viial, piotozoal, etc 


2 Tubeiculosis, in a modified oi aneigic foim, with a lyp^' 
immune leaction destioying the bacilli®’®®®”’®' (The non 
caseating tuberculosis of Pinnei ®) 

S A gioup of gianulomatous diseases of known etiologj 
fungal, tubeiculoid lepiosy oi beiylhum toxicity 

U A 1 espouse to chemical intoxication, disoideied hp^^ 
metabolism, oi an exogenous oi endogenous toxin ® 

Incieasing cuiient evidence indicates that tubeiculosis is 
an unlikely cause Localization of saicoid lesions has ee 
variously lepoited as lung and lymph glands (peiip ^i 


‘There are 20 or more sjnonyms such fs ,21?®”used in slnffle or 
Mortimer Boeck Besnier Darier Koussy and Schaumann 
combined eponjms Other terras include ]j mphogranuioma 
cold and generalized sarcoidosis'’ 
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hilai and mediastinal), 90 to 100 pei cent, skin and eyes, 20 to 
25 pel cent, bones 15 to 25 pei cent, spleen about 20 per cent, 
Inei about 12 pei cent, and less than 5 pei cent in the 
sahvaiy glands, lespiiatoiy mucosa, heart, cential neivous 
sistem, skeletal muscle, kidney and elsewlieie 

Obseiveis comment on the sti iking contiast between the 
degiee of anatomical involvement of an oigan, demonstiated 
by clinical and loentgenogiaplnc signs, and the mildness of 
the sj mptomatologj’-Local sjmiptonis and signs may not 
be manifest until oigan involvement is lathei extensive Com¬ 
plaints in a gioup of 160 patients lepoited by Longcope and 
Fieiman’^ occiuied in the following numbei of cases cough 
•16, oculai 40, malaise 35, loss of weight 33, shoi*tness of 
bieath 30, skin lesions 29, enlaiged Ijunph glands 21, abdomi¬ 
nal pain 18, no complaints 16, expectoiation 10, paiotid swell¬ 
ing 8, night sweats 10, hoaiseness 7, fever 7, swelling of hands 
and feet 6, chest pains 6, joint pains 6, and facial paialysis 3 

Roentgenologic aspects of saicoidosis aie pi eminent The 
lungs aie almost always involved, showing as a lule, a bi- 
ateial, diffuse localized oi patchy inteistitial infiltiation, 
"ith mihaiy nodules, followed latei by massive fibiosis Con- 
sideiable enlaigement of the hilai and mediastinal glands is 
iiequent 


Osseous lesions aie quite common In combined statistics 

of "V" ^ 

A-iav manifestations fiom vaiious souices. Holt and 
^®nei tamed an incidence of 15 pei cent in 279 patients 
01 lepoits lange fiom 17 4 pei cent to 25 7 pei cent”-^'^* 
realization is pi mcipally in the small bones of the hands and 
■'^^though foci have been lepoited in almost eveiy bone 
e body, involvement of the nasal and facial bones is quite 
^10 Roentgenogiams of the phalanges, metataisals and 
_ 0 acaipals of the involved bones show lound, ladioliicent 
puncled-oiit” aieas due to cjstic destiuction This appeai- 
is th pathognomonic The piimaiy seat of attack 

th ^ ^e'^rlla. With extension into the cancellous bone causing 
inning and bulging of the coitex Imasion of the Ha\eisian 
® rm lesults in a leticulai pattern of destiuction” 
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Laboiatoiy data are not specific but piovide some infoima- 
tion The hemogram is not diagnostic Leukopenia oi eosin- 
ophdia may occui Total seium proteins aie usually in- 
cieased, with inveision of the albumin-globulin latio Seium 
calcium and alkaline phosphatase aie inci eased in a few pa¬ 
tients The Kahn test is negative Coccidioidin, histoplasmin, 
and blastomycm skin tests aie negative, the tubeiculm test 
IS usually negative Hypeiglobulinemia occuis in about 25 
per cent of cases Hypeicalcemia and hypeicalcmuria may be 
present Examination of sternal bone maiiow yields no 
diagnostic infoimation beyond the exclusion of the blood 
dysciasias 

The gloss pathology is lepiesented by multiple, mniute, 
pale, pinhead nodules which aie discrete at fust but may 
become confluent to foim laigei nodules oi masses 


The histologic stiuctuie is the same in all body tissues 
The basic unit is the haid (noncaseating) tubeicle consisting 
of round focal collections of epithelioid histocytes The cells 
have pale-staining vesiculai nuclei, acidophilic cytoplasm and 
well-demaicated walls The nodule has a thin peiipheia 
iim of lymphocytes Multmucleated giant cells, of the foieign 
body 01 the Langhans type aie conspicuous (see Fig ) 
These often show intercytoplasmic inclusions which aie com¬ 
patible with, but not pathognomonic of, saicoidosis They 
OCCUI in othei gianulomas such as lepiosy, leishmaniasis, biu- 
cellosis and beiylhosis The asteioid body of Wolbach^'’ ap¬ 
peals as a stellate shape Avith spiculated extensions (s^e 
Fig 2) Schaumann’s body is concentrically lamellated, doub e- 
contouied and deeply basophilic staining The centeis 
nodules occasionally show a slight fibiinoid neciosis, 
caseation does not occui The piocess may lesolve at times 
with disappeaiance of the cells Moie often the lesions go on 
to a vaiying degiee of fibiosis and hyahmzation Excessive 
seal ling and leplacement of noimal stiuctuie accounts ioi 
functional impairment of the tissue or oigan affected^ 


James has cogently expiessed the geneial attitude towai 
tieatment in his comment "It is difficult to dogmatize on 
the management of saicoidosis, a disease whose cause is uu 
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(T^ totaS replacement of ? ® ® ^ ' 

'•'^'on IS moclerate^ ^ ' architecture bv sarcoid tubercles 

h^alinlzatio“and giant ceUs ( 0 ^ "“f- increase in 
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Fit; 2 SS Case 2 Giant cell (XCOO H and E stain) ^^coiitun^ 
«;tell ite asteroid body of Wolbach (A) intercytopiasni 
charactei istio but not pathognomonic of sarcoidosis 


\raiss SARCOIDOSIS IN OTOLARYNGOLOGY 


1359 


detei mined, whose clinical manifestations are piotean, whose 
natuial histoiy is iinpiedictable and whose specific theiapy 
IS unknoM-n ”” 


Middleton® and otheis assert that tieatment is empiiic and 
haid to evaluate as piogiess of the disease is slow, and spon¬ 
taneous 1 emissions and lesolutions occur In the past, ai- 
semcals, iodides, tubeiculin, iiiadiation, gold salts, cliaiil- 
moogia oil, Calcifeiol-D, piomin, diasone, antibiotics, nitiogen 
mustaid and othei agents were tiled with no success 


Siltzbach assessed the effect of coiticosteioid therapy in 
actne lesions in 13 patients He found varjnng degiees of 
subjective and objective impiovement The gieatest value 
was evinced in the “suppiession of acute oigan-thieatenmg 
and hfe-thieatening effects of the disease,” even though le- 
lapses followed cessation of treatment, and “ decisive e\n- 
dence that the disease is fundamentally affected by the ding 
IS lacking”, howevei, substantial information is affoided by 
nis seiial post-tieatment biopsy studies, which exhibit definite 
legiession in the histopathologic appeaiance of the lesions 
in contiast to pie-tieatment specimens 


Cition also accepts these drugs as cuiiently the most valu¬ 
able, legietting the fact that short-teim theiapv does not 
pioduce peimanent impiovement and the lequiied long dura- 
ion is associated wuth kno^vn hazards 


Can and Gage leviewed the world liteiatuie and found 
conflicting statements legaiding piognosis ^ They tiaced 90 
pel cent of 109 saicoid subjects in tlieir ovm senes and found 
fa\ ^ aftei five years The prognosis is most 

a\ 01 able in those cases with a scaicity of sjTnptoms and 
geneial good health Tubeiculosis as a complication piesents 
a special hazai d v ith an incidence of 10 per cent as stated by 
leimam- and 25 pei cent accoidmg to Rilev" 

T'l 

le concept of the benign couise of saicoidosis has under- 
one consideiable ie\ision Longcope and Fieiman^^ gave a 
^01 a ity late of 14 pei cent in 142 patients vhile Rilev® and 
leported 25 per cent At piesent it is esti- 
^ that the outcome may be pooi in 15 pei cent to 20 
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pel cent of the cases due to supei imposed tubeiculosis, pul- 
monaiy fibiosis with cor pulmonale, myocaidial lesions with 
cardiac failuie, cential nervous sj'^stem lesions, pituitary 
gland involvement and nephiocalcinosis, also, seveie uveal 
tract fibrosis may cause blindness 

MUCOUS MEMBRANE AND ASSOCIATED LESIONS 
Geneial Consideiations 

Lesions of saicoidosis in the mucosa of the uppei lespiia- 
toiy tiact and the tiacheobronchial tiee aie m the special 
province of the otolaiyngologist The collected data fiom 
several large series of cases, including both clinical and 
autopsy observations, give a localization in the lespnatoiy 
tract (including the salivary glands) in only 27 of 935 proved 
cases of sarcoidosis This is an incidence of about 

3 per cent It is very probable that the prevalent impression 
of a low incidence is erroneous, as one can readily infer fioni 
a perusal of various reports that examination of these areas 
rs not done routrnely This applies with equal emphasis o 
postmortem data, which rarely comment on the larynx or e 
nasal and oral cavities 

On the other hand, Lindsay and Perlman^ observed lesions 
m nine of 50 patients (18 per cent) This study is a no e 
worthy exception to the paucity of respiratory tract lesions 
as indicated above One may surmise that a plausible ex 
planation would be the orientation of the observers, inso ai 
as laryngologists obviously seek for and discover more oc 
cuiiences in their own field 

An even more striking contrast is afforded by an examina 
tion of the continental European literature Pautrier (France; 
discussed various mucosal lesions'*’’^” and these 
phasized by Schaumann’s notable early investigations m 
Sweden In his monograph based on persona ex 

peiience and an extensive review of the literature, hei nei^ 
(Swrtzerland) concluded that mucosal lesions are 
quent and tonsillar involvement occurred m about 
the cases Gravesen’s monographic exposition in 194/ 
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a 14 pei cent incidence in 734 collected cases “ Rejoi found a 
35 per cent incidence in 14 patients/® while Lomholt lepoited 
60 pel cent in 60 patients^'’ The last tliiee aie from Den- 
maik, Boeck’s pioneei studies weie in Noiwaj* It is inter¬ 
esting to speculate why saicoidosis with mucosal lesions is 
more leplete in the Scandinavian countiies Is it due to 
moie thoiough study of the nose and thioat or to a unique 
valiant of the disease’ 

The importance of mucosal lesions in the respiiatoiy tiact 
piimaiily IS due to the fact that they aie easily accessible foi 
biopsy This may be of paiticulai value in establishing a 
diagnosis in obscuie sjuuptom complexes, fuitheimoie, tins 
impoitance is emphasized by the occasional ciicumstance of 
then concunence as the onlv othei lesion with a visceial in- 
vohement of the lungs, liver, or spleen 

That mucosal lesions aie of more than intiinsic inteiest is 
leflected in the attitude of seveial authoi itative obseiveis who 
have advanced the heuiistic concept that the lespiiatoiy tiact 
may be the poital of entry- Uliich®“ and Wille®' speculated 
about the nose, Longcope and Fieiman” suspected the lungs, 
chaumann'*® implicated the tonsils, Giavesen, however, did 
not agiee with this theoiy 

While saicoidosis of the mucous membiane is usuallj' as¬ 
sociated W'lth generalized lymphadenopathj’- the two manifes- 
^ mns aie not related in pathogenesis Glandular enlaige- 
ment is not necessaiily m the diainage aiea of the lesions” 

Specific Locations of Lesions 

mucosal lesions will be classified anatomically, 
ough affected sites aie frequently multiple in most pa¬ 
tients l\Tnle an accuiate incidence cannot be established, 
rom a review of the literature it appears that the most fre- 
en ocations are the nose and tonsils, the laiimgeal com- 
nen s are secondary, and the remaining areas are occasional 
^osc 

les ^ IS a rather frequent site for a cutaneous 

ion, at times also involving the alae, columella or dorsum - 
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The piocess staits as multiple, elevated nodules which aie 1 
to 5 mm in diameter, disci ete, yellowish, diy and scaling 
Inciease in size by meiging lesults in a conspicious laige 
lobulated gianuloma, bluish-ied in coloi (latei changing to 
blown) with a hypeiemic aieola, shaiply diffeientiated fiom 
adjacent noimal skin (see Fig 3) The veiy slow giowing 
mass IS soft, compiessible, smooth and neithei painful noi 



Fig T FT Case 1 SUin of nasal Up (X7_5^ itiiiff/ 


Fig T FT Case 1 SUln or nasal lip l-via n 
diffuse infiltiation of deimis bj typical hard 
(T) Note hall follicles (F) and a multimicloated glam 
Fig- 4 ) 


tendei Bleeding oi ulceiation does not occui Theie is 
continuity oi sequential lelationship between cutaneous a^^ 
mucosal lesions of the nose, indicating the mdepen ence 
involvement of these tissues 

Nasal mucosal lesions aie lepoited to occui mainly 
septum and infeiioi tuibinate Boeck (1905) 

chionic changes in the nasal mucosa in six of his nine ’ 
however, the only biopsy done failed to show the ^haia 
istic histopathology He suggested ihinologic studies ^ 
iich’s two cases weie confiimed by biopsy'^" Ivimg 
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(1907) made the eaily obseivation that mucosal lesions foi 
a \aiiable time may be not only the initial but also the sole 
appaient evidence of sarcoidosis^® 

SjTnptoms of nasal involvement may be slight oi absent, 
but nasal dischaige, discomfoit and a vaiiable degiee of ob- 
stiuction to lespuation aie common The changes may be 
limited to a catarihal inflammation, lacking anv distmctive- 
ness^® Micioscopic examination may leveal the histologic 
stiuctuie of saicoidosis, even without gioss lesions oi sjTup- 
toms This is the lationale of “blind biopsy,” to be discussed 
latei 

Lomholt^" and Bai nv atei identifv the nasal lesions as 
follows 

1 Disseminated tiny nodules, 1 nmi to 4 mm in diametei, 
Single 01 giouped, gi ayish-white, opaque, vith a hvpeiemic 
boidei The nodules aie fiim but the mucosa is soft, bleeding 
easilv on palpation They aiise in the submucosa and aie 
best obseived aftei shi inking of the mucosa by a \asocon- 
stiictoi solution Latei they gam the suiface foiming a 
lelloMish vimkled plaque with mucosal hypeitiophy 

2 Cataiihal ihinitis, with tuigescence, seiosanguinous oi 
mucopurulent dischaige, desquamation, eiosions, cilisting, and 
occasional ulceiation 

^ Hypeitiophy and fibiosis occui in the end stage, with 
thickening of the septum and tuibinates, and occasionallv a 
Poh-poid mass, causing nasal blocking 

^^llle’s concept embiaces extension fiom the nasal mucosa 
to the laciimal sac Ma the naso-laciimal duct, nith less fie- 
quent migiation to the phaijuix, oial caMtj* and lai\*nx'* 

The pathologic piocess may e\entually lesohe oi pioceed 
to fibiosis 01 ati opine ihinitis The lattei, with perfoiation 
o the cartilaginous septum, has been lepoited b> Bain- 
"atei-'" and bv Fletchei 

Lindsav and Peilman found nasal lesions in all nine of then 
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The piocess staits as multiple, elevated nodules which aie 1 
to 5 mm in diametei, disci ete, yellowish, diy and scaling 
Inciease in size by meiging lesults in a conspicious laige 
lobulated granuloma, bluish-ied in color (later changing to 
blown) with a hypeiemic aieola, shaiply diffeientiated fioni 
adjacent noimal skin (see Fig 3) The veiy slow giowing 
mass IS soft, compiessible, smooth and neither painful noi 



Fiff 3 FT Case 1 Skin 
diffuse infiltiation of deiinis 
(T> Note hail follicles (F) 
Pig 4 ) 


asal tip (X75 H tubercles 

typical, hard Oion-caseating} 
a miiltinucleati-d giant cell (u; 


tendei Bleeding oi ulceiation does not occui T eie 
continuity oi sequential lelationship between 
mucosal lesions of the nose, indicating the indepen en 
involvement of these tissues 


Nasal mucosal lesions aie lepoited to occui j 

septum and mfeiioi turbinate - - '«- cases, 

chionic changes in the nasal mucosa in six ot ms . 

ho\vevei, the only biopsy done failed to show the c 
istic histopathology He suggested ihinologic ^ 

iich’s two cases weie confirmed by biopsy K g 
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Lai j/?a 

Lai-jTigeal involvement is stated to be definitely less fie- 
quent than nasal, but Lindsay and Peilman desciibed gianu- 
lomas of the epiglottis in thiee of tlieii nine cases and infil- 
tiation of the coids in another^ 

Bailey’s patient had a pea-sized gianuloma of the soft 
lentiicle, causing lioaiseness It was still piesent six veais 
latei Pulmonaiy lesions weie then noted, though not found 
oiiginaUy He concluded that laijmgeal involvement in sai- 
coidosis may be piimaiy without evidence elsewheie®® 

Oiso was of the opinion that his case was limited to the 
laij’nx, as geneial examination was negative 

Schubert and Neuss desciibed nodulai masses, edema and 
infiltiation of the epiglottis 

In 1940, Poe’s patient, a woman aged 41, piesented multiple 
saicoid lesions of the skin, nose, septum, mandible and haid 
pa ate with nodulai infiltiation of the epiglottis, aiyepiglottic 
0 ds, and tiachea, spaimg the vocal cords In the succeed¬ 
ing ten yeais the laij-ngotiaclieal masses had inci eased to an 
0 stiuctive size lequiiing seveial excisions of prolifei ative 
issue via diiect larjmgoscopy and eventually necessitating 
Jiotomy and tiacheotomy 

Tieble in 1958 lepoited a similai case in which a polvpoid 
esion of the coid was removed Subsequent enlaigement of 
e esion lequned tiacheotomy on two occasions Under 
le nisone treatment the laiyngeal lesions disappeaied but 
ssions elsewlieie piogiessed 

Because of massne obstiuction of the laij-nx in his patient. 

tiacheotomy was done by Rosedale Giaiesen=‘ 
Ulrich®'’ also lecoided lai’jmgeal lesions 

not^^^ found a nodular tumor in the cartilaginous laiynx, 
foil \ocal cold, in a woman with hoarseness of 

anrt duration Removal nas done via larsmgofissui e 

„ . ^ '"indow m the thjnoid caitilage Micioscopic exami- 
non leiealed saicoidosis 
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cases ^ Similar lesions have been noted by othei obseiveis— 
James," Weeden and Beckh,^® Reisner,^® and Fletchei" 

Palatine Tonsils 

Lesions in the tonsils aie said to be second m fiequency 
to those of the nasal mucosa, but sevei’al obseiveis consider 
them the most common In his extensive investigations, 
Schaumann was impressed with the fiequency of tonsillai 
involvement, lepoiting a positive biopsy in each one of Ins 
senes of 21 cases ‘® Clinical evidence was usually absent ex¬ 
cept foi hypeitiophy This obseivation of the regulai ex¬ 
istence of lesions in the tonsils was one indication to bun o 
the systemic nature of saicoidosis and constituted a valua e 
pathognomonic sign 

Bainwatei,’'- Lomholt,-'® and PautrieC^ lepoited tonsillai 
lesions Leitner thought they occuried m 50 per cent o a 
cases The expeiience of Gravesen in finding them m 
per cent of 70 patients, with oi without gi'oss changes, sup 
ports Schaumann’s conviction Furthei vei ification o is 
position may be deiived fiom Reisnei's declaiation m 
"the tonsils being a pait of the lymphatic system, 
a natuial piedilection of saicoid foi these tissues 
his belief that thoiough investigation would piobably 
moie cases of involvement of the mucosa of the lespii 

toiy tiact despite the absence of clinical symptoms 

Most American obseivers lepoit a much smaller 
of tonsil involvement In nine cases Lindsay and ^ 
lepoit one tonsillai lesion and two phaiyngeal lesions 
and Pinnei^^ list one tonsil lesion m 44 autopsies co e 
from the world literatuie up to 1944 Again, the pg 

arises as to how often the tonsils weie inspected onS 
and Fieiman, in then authoiitative monograph 
cases, designate “phaiyngeal involvement” as occasiona , | 
no specific mention of the tonsils" James similar y m 
include tonsillar lesions in a senes of 150 cases" I js ‘ 
paient that the actual incidence must lie somewheie be \ 
the extiernes of the 0 pei cent of James (England) an 
64 per cent of Giavesen (Denmark) 
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Lai'ynx 

Laiyngeal involvement is stated to be definitely less fie- 
quent than nasal, but Lindsay and Peilman desciibed gianu- 
lomas of the epiglottis in thiee of then nine cases and infil- 
tiation of the coids in anothei' 

Bailey’s patient had a pea-sized gianuloma of the soft 
ventiicle, causing hoaiseness It was still piesent six yeais 
latei Pulmonaiy lesions weie then noted, though not found 
oiiginally He concluded that laiyngeal involvement in sai- 
coidosis may be piimaiy without evidence elsewlieie®® 

Oiso was of the opinion that his case was limited to the 
laiynx, as geneial examination was negative 

Schubeit and Neuss desciibed nodulai masses, edema and 
mfiltiation of the epiglottis®® 

In 1940, Poe’s patient, a woman aged 41, piesented multiple 
saicoid lesions of the skin, nose, septum, mandible and haid 
palate with nodulai mfiltiation of the epiglottis, aiyepiglottic 
0 ds, and tiachea, spaimg the vocal coids In the succeed¬ 
ing ten yeai s the lai yngoti acheal masses had inci eased to an 
0 stiuctive size lequiiing seveial excisions of piohfeiative 
issue via diiect laiyngoscopy and eventually necessitating 
yiotomy and tiacheotomy 

Tieble in 1958 lepoited a similai case in which a polypoid 
esion of the coid was removed Subsequent enlaigement of 
e esion lequiied tiacheotomy on two occasions Undei 
lednisone tieatment the laiyngeal lesions disappeaied but 
lesions elsewheie piogiessed®' 

^ Because of massive obstiuction of the laiynx in his patient, 
tiacheotomy was done by Rosedale ®= Giavesen®* 
Uliich®® also lecoided laiyngeal lesions 

not^^^ Innnd a nodulai tumoi in the caitilaginous laiynx, 
fou vocal cold, in a woman with hoaiseness of 

and duiation Removal was done via laryngofissuie 

nni ^ '"’indow in the thyioid caitilage Micioscopic exami- 
*on levealed saicoidosis ®® 
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cases ^ Similar lesions have been noted by othei obseiveis— 
James,” Weeden and Beckh,“ Reisner,” and Fletchei ” 

Palatine Tonsils 

Lesions in the tonsils aie said to be second in fiequency 
to those of the nasal mucosa, but seveial obseiveis considei 
them the most common In his extensive investigations, 
Schaumann was impiessed with the fiequency of tonsillai 
involvement, lepoiting a positive biops 5 '' in each one of lus 
senes of 21 cases Clinical evidence was usually absent ex¬ 
cept for hypeitiophy This obseivation of the legulai ex¬ 
istence of lesions in the tonsils was one indication to him of 
the systemic natuie of sarcoidosis and constituted a valuable 
pathognomonic sign 

Barnwatei,“® Lomholt,^® and Pautiiei*^ lepoited tonsiHai 
lesions Leitnei thought they occuiied in 60 pel cent of all 
cases The expeiience of Giavesen in finding them in 64 
per cent of 70 patients, with or without gioss changes, sup- 
poits Schaumann's conviction Fuithei veiification of this 
position may be deiived fiom Reisner’s declaration that 
“the tonsils being a part of the lymphatic system, theie occiiis 
a natural piedilection of saicoid for these tissues” R was 
his belief that thoiough investigation would piobably leveal 
moie cases of involvement of the mucosa of the uppei lespna- 
toiy tiact despite the absence of clinical symptoms” 

Most American obseiveis lepoit a much smaller incidence 
of tonsil involvement In nine cases Lindsay and Peilman 
lepoit one tonsillai lesion and two phaiyngeal lesions ^ Rufam 
and Pinnei” list one tonsil lesion in 44 autopsies collected 
fiom the woild hteiatuie up to 1944 Again, the leseivation 
aiises as to how often the tonsils weie inspected Longcope 
and Fieiman, in then authoiitative monograph evaluating 1 
cases, designate "phaiyngeal involvement” as occasional, -vvitn 
no specific mention of the tonsils ” James similaily fads to 
include tonsillai lesions in a senes of 150 cases” It is ap- 
paient that the actual incidence must he soraewheie between 
the extiemes of the 0 pei cent of James (England) and m 
64 pel cent of Giavesen (Denmaik) 
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ino\ed foi niicioscopic study They considei biopsy essential 
m suspicious cases 

Fuithei confiimation of this belief is piovided bv the 
e':penence of Cition In 70 cases of suspected saicoidosis 
With pulmonaiT lesions sliorni by clinical and loentgeno- 
giaphic examination, he “vvas able to aid the diagnosis in foui 
patients by bionchoscopic biopsy*' 

Snidei and Macklei examined 23 patients with pioved 
saicoidosis, all of whom had mtiathoiacic signs of the dis¬ 
ease as well as diveise lesions elsewheie. Bionclioscopy 
shoned no visible lesions in fne cases, hypeiemia of the 
mucosa m two, and mucosal thickening in 16 Random biopsv 
''as not done in fne, was negative in foui and was positive 
in 14 cases In thiee of the positne gioup the mucosa was 
giossly nonnal It was significant that in thiee othei cases 
bie bionclius n as the only site to yield a positive lesult Thev 
"eie convinced that gianuloniatous involvement of bi on dual 
mucosa, leadily accessible foi biopsv mr bi onchoscopv, is 
moie common than heietofoie supposed and that a specific 
appeal ance is usually absent ' 

^(isoj)liarynx 

Lesions in this aiea would piobablv aiise fioni the lymphoid 
issue of the adenoid and might be expected in association 
"uth invohement of the tonsils, as a component of Waldeyei’s 
such loealiaation is laielj’ lepoited, oi piob- 
^ ' O'eilooked Lindsay and Peihnan noted small gianula- 
mns in the vault in tin ee of then nine cases ' 

g inteiestmg expeiience at the Radiumhemmet m 

^ ockholm is impiessive In patients with geneialized sai- 
coi osis, piesumably uudei going iiiadiation tieatment foi 
u aneons oi othei manifestations, he obseiwed ten instances 
nasophaijTigeal lesions The incidence cannot be given as 
e numbei of cases observed was not stated By iiasophai jm- 
^^^^™‘*smibed, i eddish-yellow, adenoid-like, 
mated nodules weie obseiwed, usually in the midline The 
masses lesembled tumois and caused some discomfort 
simptoms of nasal block and Eustachian tube obsti uction 
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A summaiy of the data m seveial lepoits”'^'' discloses foui 
laiyngeal lesions m 345 cases, about 1 2 pei cent Despite 
this low incidence, laiyngeal lesions aie potentially hazaidous 
as piohfeiative gianulations may become obstiuctive 

T'tachea and Booncht 

Although lesions in the tiachea might be anticipated with 
pulmonaiy involvement, they aie infiequently lepoited Ru¬ 
bin and Pinnei listed two instances in 44 autopsies In cases 
of laiyngeal involvement, extension to the tiachea appeals to 
occiii at times in the cases cited aboveTiacheal lesions 
weie pieseiit in thiee of the nine cases m Lindsay and Peil- 
man's collection ^ 

Longcope and Pieimaii point out that tlie smallei bioiichi 
aie always involved in pulmonaiy foim of the disease’' Le¬ 
sions of the majoi bionchi, infiequently lepoited in the past, 
have leceived moie attention m lecent yeais 

Benedict and Castelman (1941) obseived the laigei hion- 
chi to be leddened and edematous with bleb foimation an 
paitial stenosis Biopsy levealed the chaiacteiistic micio- 
scopic stiuctuie The only othei manifestation was a supia 
claviculai mass of glands 

Olsen’s case in 1946 had pulmonaiy infiltiation and pa 
lalysis of the IXth and Xth cianial neives Theie ^ 
cutaneous lesions oi obvious lymph glands available oi 
biopsy The diagnosis of saicoidosis was made by micioscopic 
examination of a smallei nodulai lesion of the light man 
bi onchus ““ 

Siltzbach and Sones lecoid two cases with findings 
paitial stenosis of a main bi onchus Biopsies of the 
mucosa suipiisingly showed the typical gianulomas 
quote five othei cases in which micioscopic evidence o sa^ 
coidosis was obtained by bionchoscopy, although a 
was piesent in only one subject These authois maKe 
peitinent comment that the incidence of saicoidosis in 
majoi bionchi is undetei mined as few cases have ha en 
scopic examination and fewei of these have had tissue i 
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revealed the stiuctuie of a seioniucinous, blanched tubo- 
aheolai gland with saicoid gianulomatous mfiltiation 

Despite lesions on the septal mucosa, microscopic exami¬ 
nation of caitilage removed by Poe during a submucous re¬ 
section of the nasal septum failed to reveal any evidence of 
involvement 


Oia? Cavity 


Occasionally lesions occui m the soft palate and buccal mu¬ 
cosa Haid palate lesions have been seen as an infiltrative 
piocess 2 Stomatitis has been noted Lmgual lesions are 
exceedingly raie Rubin and Pinnei cited one instance of a 
tongue nodule discoveied at autopsy’^ Leitnei was able to 
collect only thiee cases 

^^asal Accessory Smuses. 


Lesions in the sinuses might be expected to follow those 
in the nasal mucosa The occui lence is laielj’ leported, per- 
aps because sjTnptoms do not duect attention to the smuses 
n some mstances stated extension is piesumptive, based on 
e combination of nasal lesions and loentgenogiaphic changes 

j Lmdsay and Peilman made a defimte diagnosis of maxil- 
1 r sinus im olvement by a positive biopsy of polypoid tissue 
in the nose 
nnndows ^ 


emeigmg fiom pre^nouslv made naso-antial 


n 01 dlev and Pi octoi’s case loentgenogiams showed dense 
antium with bone destiuction in the left 
nnd fiontal Mucosa iemo\ed by etlimoidectomy 
foiled saicoid stiuctuie-" 

Because of bilateial maxillaiy sinus cloudmg on X-iav, 
^iingstone performed a bilateral Caldwell-Luc on a patiek 
h-m , involving the eyes, lungs and peripheral 

glands The hypeiplastic mucosa removed revealed 

sarcoidosis 

^^^opaiotid Fevei and MikiihcFs Syndi ome 

Dculai lesions aie mentioned as they are in an associated 
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Lateial loentgenogiams demonstiated alteied soft tissue con¬ 
tour The diagnosis was confiimed by biopsy Five of the 
patients also had nasal lesions, thiee had tonsillai lesions and 
thiee had swelling of the paiotid glands"® Again we note 
the maiked dispropoition in incidence of lesions compaied 
to most of the Ameiican lepoits 


Nasal and Facial Bones 


As pieviously stated, these bones are laiely affected, how- 
evei, Holt and Owens uige a detailed loentgen examination 
of nasal bones in patients with skin lesions of the nasal 
dorsum as the piocess may pioduce a painless, non-tendei 
desti uction of bone "" 


Rubin and Kling lepoited a case of an mfiltiating tiimoi 
of the septum, which was thickened and studded with minute 
nodules The mass extended into the skin and caused eiosion 
of the nasal bones, demonstiable on X-ray examination Bi¬ 
opsy of the tissue confiimed saicoidosis The nasophaiynx 
was not involved This case was consideied unusual as t e 
earliest involvement seems to have been limited to the nose 


Kistnei and Robertson studied a case with a nodular lesion 
of the nasal tip The nose had giadually widened Biopsi 
of a nasal bone shoived a piolifeiative saicoid gianuloma, 
invading the osseous tiabeculae 


Bordley and Pioctoi encounteied a desti uctive lesion m 
volvmg the left middle tuibinate and ethmoid complex 
successive mtianasal anteiioi ethmoidectomies weie on^ 
The second showed pus and new sclerotic bone^ whic 
micioscopic examination revealed a gianuloma sugges 
of sarcoid 


In Poe’s case, a loentgenogiam of the mandible showe 
ciiculai aiea of tianslucency compatible with the desti uc lo 
caused by saicoidosis 

Kalman and Mallet lecoided a most unusual case of sai^ 
coidosis occuiiing in an abeiiant mixed salivaiy glan ^ 
in the maxilla Roentgenogiams poitiayed a cyst as a la 
lucent aiea Microscopic examination of the excised i 
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oiiginatmg in the tj-mpanic cavity and pi ejecting into the 
canal in a patient with chionic otitis media On biopsy this 
piesented the micioscopic structiiie of saicoid*^ Giavesen 
also alluded to tjunpanic cavity involvement in laie instances 

Cential Nei'voiis Syste7n 

The cential neivous system is not spaied in saicoidosis 
Imasion of the ceiebium, ceiebellum and meninges and pars 
inteimedia of the pituitaij' gland has occuiied Lesions in 
the biain stem may cause paialysis of the second, fifth, sev¬ 
enth, eighth, ninth, tenth oi twelfth cianial neives 

Colovei leviewed 115 collected cases of cential neivous 
svstem involvement in saicoidosis He noted facial paialysis 
in 58 cases, unilateial in 36 and bilatei al in 22 Recoveiy was 
the lule, though paitial lesidual impaiiment did occiii That 
iniohement was cential m oiigin and not due to local paiotid 
infiltiation was evidenced by the observations that it could 
occui m the absence of pai otitis, that theie was no diiect 
lelationship between the degiee and duiation of the paiotid 
sii elhng and the functional impaiimient and that thei e was an 
associated loss of taste in ten of the cases The next most 
fiequently affected cianial neive was the optic Vagus and 
glossophai-jmgeal neive involvement occuiied m 29 patients 
Laij-ngeal paialysis, usually unilateial, appealed in nine cases 
The acoustic neive was involved in 12 cases, with perceptive 
deafness in eight and vestibulai bianch distuibances in foui 

REPORT OF CASES 

The cuiient senes compiises 33 cases of saicoidosis'^ in 
" ich the diagnosis has been established by a con elation of 
compatible clinical signs and sjTnptoms, chaiactenstic ladi- 
ogic changes, positive micioscopic evidence fiom one or moie 
^sues and, usually, a positiie Kveim cutaneous reaction 
ere Meie also compatible laboiatoiy data in most cases, in- 
c u mg negatue skin tests foi fungal diseases To this gioup 
added thiee cases with pieviously diagnosed oto- 

Chief)from the Sarcoid Clinic (Dr Johann Bornstein 
Peese 1 SerMce (Dr Daxid Radner Director) of the Michael 

spital Fi\e were from the Cook Count^ Hospital Chicagro 
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aiea, which must be included because of the availability foi 
biopsy They may occui eaily and at times be the initial sign 
of the disease James gives an incidence of 25 pei cent in 200 
cases'''’ while Longcope and Fieiman aver that it may lange 
fiom 9 pel cent to 64 per cent “ The most common manifesta¬ 
tion IS iiidocyclitis, followed in fiequency by keiatitis, con- 
lunctivitis and episcleiitis 

In 1909, Heeifoidt contiibuted the classical descnption of 
the uveopaiotid fever syndiome 1 fevei, 2 paiotid enlaige- 
ment, 3 uveal tiact disease, and J facial paialysis, usually 
bilateial and tiansient ® Its etiology was latei identified witi 
saicoidosis by the investigations of Biuins-Slot,'“ Pautiiei, 
and Longcope and Pieison ” In 1936, Folgei analyzed 
collected cases 

Wilson"" leviewed 31 lepoited cases of facial paialysis in 
uveopaiotid fevei and piesented a successful decompiession o 
the facial neive in his patient 

Mikulicz desciibed his syndiome in 1888 as a 
afebiile, painless, bilateial enlaigement of the lacrimal 
and one oi moie salivaiy glands, customaiily the ^ , 

Theie is an associated diyness of the conjunctivae ° 

cavity-® An etiology of saicoidosis has been ascribe o 
estimated 15 to 20 pei cent of these cases ^ g 

Beeck’" found Mikulicz's syndiome in one out of ca 
while Reisnei’s incidence was two in 35 cases 

Pautiiei found salivary gland involvement . 

Paiotid swelling without combined involvement was o sei 
by Reisner in foui of 35 cases'® and by Riley m foui o 
cases ** 

Em 

Involvement of the eai is usually a cutaneous 
Boone and Coleman^® and Poe®" lepoit essentially 
findings of pinhead oi laigei nodulai infiltiations of ® 
of the auiicle with some enlaigement and distoition bu 
out involvement of the external auditoiy canal oi J 
panic membiane, howevei, Zieglei desciibed a bai l 
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lo\\s peripheral Lmphadenopathv of the cerMcal, axillar\ and epi- 
trochlear glands, lungs clear on auscultation, spleen and liver not 
palpable The tonsils were not remarkable The posterior pharjTigeal 
wall was covered with a tenacious, greenish mucopurulent secretion The 
nasal tip exhibited a soft, smooth lesion about 2 5 cm in diameter It 
was bluish red in color w ith a hyperemic areola, well differentiated from 
the normal adjacent skin (see Fig 4) The lesion was painless, non¬ 
tender, compressible and slightly elevated The nasal mucosa appeared 
red, infiltrated and cov'ered with viscid secretion and odorous crusts, 
which left a bleeding surface when removed The middle and inferioi 
turbinates were small The appearance resembled an atrophic rhinitis 
A small perforation was present in the cartilaginous septum In the 
vault of the nasopharj-nx could be seen a granuloma about 4 mm in 
diameter The hard palate contained a granular infiltration about 1 5 
cm in diameter The epiglottis was studded with manv whitish miliary 
nodules Its rim w as infiltrated and showed a “turban like” thickening 
similar to that seen in tubeiculosis The left arytenoid was edematous 
lett vocal cord hvperemic, but there was no impairment of 
showed no gross changes The parotid, submaxillary 
and lacrimal glands were not enlarged 

Prednisone therapj was started at 30 mg daily and reduced to 20 
mg daily after three months In October, 1958, he was admitted to the 
ospital because of an acute pulmonary infection superimposed on the 
to chronic diffuse pulmonarj emphjsema This responded 

chloromv cetin, humidification and antispasmodic aeiosol therapv 

-Data Urinalvsis revealed a moderate albuminuria with 20 
nite blood cells per field (Intravenous pyelogram was normal ) Serum 
S ® mg per cent, serum phosphorus, 3 9 mg pei cent serum glu 
1 m P®*" cent, serum urea, 10 mg per cent, serum creatinine, 

w er ^ potassium, 5 3 mg per cent Liv er profile tests 

e normal Serum total protein, 8 gm per cent, serum albumin 21 
serum globulin, 5 9 gm per cent (inversion of albumin- 
Lnt'*™ The hemogiam was not noteworthv except for a 14 per 

The The Wasserman leaction was negative, the Kahn 2-f 

'mm reaction was positive Blind biopsies of the tonsil and in¬ 
ferior tuibinate were negative 

and^tlf^^ examination in August, 1959, the palate lesion had regressed 
the nasal crusting Little change could be noted in 

left on larvmx except for the absence of the h\'peiemia of the 

msonp 9 n cf fffe lungs v\ere as before He v\as still on Pred- 

less cnii dailv and stated that he had gained weight, felt good, had 

gh and expectoration and was working regularly 

Comment The nasal tip is a frequent location foi an in- 
1 lating plaque lesion of the Boeck’s saicoid vaiiety of 
of ^^fcoidosis The “atiophic ihinitis” degeneiation 

° e nasal mucosa is somewhat common, the septal peifoia- 
>on ess so The multiple mucosal lesions in the nose, haid 
3 a e, nasophaijTix and larynx evinced some lesponse to 
corticosteioid theiapy 

^ ‘lutno* ^rt tTv ^ female, aged 15 jears was first seen in 1954 "uith 

of couch -1 tongue of about two months’ duration She complained 
bon tendp some ‘ annov ance” on swallow ing Examination rev ealed a 
r nodule 1 cm m diameter, in the mid portion of the tongue 
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laiyngologic lesions' (Cases 8, 9, 10), making a total of 36 
cases 


Thiity-two of the patients weie Negio 28 females and 
four males, while foui weie white thiee females and one 
male The dispiopoitionate high incidence in the Negio lace 
and in the female sex is in accoid with statistical data in 
other laiger senes 


In the 33 unselected cases lesions in the nose and tin oat 
and associated aieas (salivaiy glands and tiacheobionclnal 
tiact) weie found in eight patients, an incidence of 24 pei 
cent (see Table I) 


Conceding that statistical data in a veiy small senes aie no 
iiecessaiily accuiate, neveitheless it may be consideied de i- 
nitely indicative Oui clinical expellence fulfills the pie- 
diction of some obseiveis that compiehensive loutine exami¬ 
nation of the lespiiatory tiact in saicoidosis would Viscose 
a gieatei numbei of lesions than was foimeily expected iis 
includes gioss lesions as well as unsuspected mvolvemen 
levealed by blind biopsy This obseivation leceives 
coiioboiation fiom the compiehensive bionchoscopic s u les 


of Snydei and Macklei as summaiized above 

Ca^c 1 FT, a Negio male, aged 37 yeais, ®^™roducUve 

nasal crusting, paitial obstruction of bieatliing, a moderate no p 
cough and hoaiseness of two years' duiation A puiplisli ^ 

tip of the nose had staited seven yeais ago as a “pimple tpnderness 
giessed slowly Theie iias no bleeding, ulceiation, pain, , ^pggular 
No othei cutaneous lesions weie seen He had i®®®^® , * , pq, ^ubei 

injections of streptomicin twice daily foi ten weeks as tieatm 
culosis 

In Maich, 1958, he vas admitted to the Chicago of tbe 

Sanitoiium with this piesumptive diagnosis RoentgCTOg fields, 

chest levealed iiiegulai mottled mfiltiations of both ®PP necativc m 
with ladiolucent aieas m the apices The Mantou\ test , i^asU 

1 100 dilution Numeious sputum sUins and cultuies, ana g< /jugto 
mg cultuies weie negatne for tiibeicle bacilli Fungal g of the 

plasmin, coccidioulin and blastomycin) weie n®S‘'i“''®_, ^ diaeiiosis of 
hands and feet did not shon any osseous changes ® lesion (so® 
saicoidosis lias made b\ a micioscopic studj ot the nasal 
Fig 3) jjgggg 

In April, 195S, he uas admitted to Mandel Clinic of the Mic iae 
Hospital foi furthei management The essential findings 

*Fiom the Universit> of Illinois Research and 
courtes\ of Dr Francis L Lederer) and the Ililnois Eye and 
(bj courtesj. of Dr Frederick Pollock) 
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The presumptne diagnosis iias benign tumor possibh fibroma or rhab- 
don^^ oma 

She vras admitted to the Sarah Morris Children’s Hospital of the 
Jhchael Reese Hospital On preoperative examination the spleen nas 
found to be •} cm belov the costal margin and the In er 1 cm beloiv The 
parotid, lacrimal and submaMllary glands vreie not enlarged A moderate 
hTiiphadenopathv was present, ln^olvlng the cervical, inguinal and axil 
Ian nodes X-rais of the chest showed massive mediastinal and hilar 
l^phadenopathi i\ith diffuse interstitial infiltrations of the lungs 
Because of poljuria, enuiesis and urinarj findings of cilinduria ivith a 
trace of albumin, an intravenous pielogram was done This exhibited 
an enlarged left kidnev w ith a filling defect in the call x Laboratory 
data w as non contributory, including sternal marrow puncture 

Matenal for a Kieini test was not available Biopsv of a ceriical node 
showed a microscopic stiuctme consistent with sarcoidosis Ziehl-Neelsen 
stain was negative for acid fast bacilli and the periodic acid Schiff stain 
Old not reieal am fungi (see Pig 1) Bronchoscopy reiealed diffuse 
granularity of the mucosa of the major bronchi A biopsy was positive 
tor Boeck’s sarcoid (see Fig 5) In 195S a positive Kveim test was 
obtained 

On last examination in July, 1959 the only notable finding was a 
peremic nasal mucosa yyhich bled easilv on palpation with a probe 
non no distuibing constitutional svmptoms, and was doing 

en on coiticosteroid therapy The tongue nodule bad largely receded, 
thwapv”’ xaried in size in relation to the interyals of omission of 

Comment In this established case of geneiahzed saicoi- 
dosis, with lymph gland, pulmonaiy, liver and spleen involve¬ 
ment, the tongue nodule in all piobability is a saicoid lesion 
le lenal pathologj- may also be suspected to be due to sai- 
coidosis 


Hosoit f Negro female, aged 22 years came to the Cook County 

vision March 195S, because of pam and progressive decrease in 

illnpsc right eve Tyvo veais previously she bad had a febrile 

jgfj. - month s duration wnth bilateral facial swelling followed b> 

Bssentf similar episode occurred in February, 1958 

cutano*^^ findings were as folloyys cutaneous lesions, plaques and sub- 
nodule'"^^! nodules oyer the extremities and trunk multiple yellowish 
niargim; ^ diameter, over the cheeks, lips and nasal alar 

svnechia f h right eye show ed a granulomatous uy eitis with a posterior 
costerniH fibrosis of the lens capsule and a secondary glaucoma Corti 
induratPri*^”^T'S^' stalled The left parotid gland was enlarged and 
li'er wac 9 shoyyed a residual paresis The 

s / cm beloyy the costal margin the spleen y\as not palpable 

contained no definite lesions except a spider-yy eb 
showed nn”** tonsils pharvnx, larj-nx and nasopharynx 

Biopsr of , ““^^rrorthy changes Biopsy of the skin rey ealed sarcoidosis 
a tonsil pvp 'nferior turbinate was negatiye, but tissue taken from 

®i' exhibited saicoid histopathology 

Comment This case exhibits a cutaneous saicoidosis and 
kecurient uveopaiotid fevei sjmdrome It also illustiates the 
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Fig 4 FT Case 1 Nasal tip imnifestation of saicoulons T 
Js an erjthematous infiltrating- plaque soft compi essiinc 
elevated The coloi is bluisli-red ith a ll^^e^elnlc iteo/a ueiJ u 
ated fiom the adjacent skin (See Pig 3) 
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finding of micioscopic saicoidosis in the tonsils on blind 
biopsy m the absence of a lecognizable gioss lesion 

Case 4 J L, a Negro male, aged 45 ears, had been treated for tuber 
culosis for SIX months at a municipal sanitorium on a regimen of strepto- 
mvcin, loniazid and para aminosaliC' lie acid because of svmptoms of loss 
of weight, fatigue, and dvspnea on exertion X-ra%s of the chest showed 
a difiuse, patchv, infiltration of the upper two thirds of each lung There 
was no cough or excessive sputum Tubercle bacilli could not he demon 
strated Scalene node hiopst in Januarv, 1957, was inconclusive Liver 
aspiration blops^ in April 1957 revealed a granulomatous lesion sug 
gestive of sarcoid Intercostal biopsv of the lung in Not ember 1957 
showed a microscopic structure consistent with sarcoid 

He was referred to Mandel Clinic for management At this time there 
were no nasal svmptoms or swelling of the salivarj glands X-rays of 
the chest showed no change from above, and the lungs were clear to 
auscultation The tonsils were small The pharvnx mucosa was hiper 
enuc and granular The nasal turbinates were enlarged and coiered 
with a thin hi perkeratotic laier The septal mucosa was covered with 
crusts which left a supeificial erosion on remoial The soft palate 
exhibited a patch of discrete lelloiiish nodules from 1 to 3 mm in diam¬ 
eter The larmx and nasopharmx were dear Since December, 1957 
he has been on Prednisone therapi with a dosage varving from 25 to 
10 mg dailv With occasional periods of cessation The palate lesion has 
regressed partiallv Despite the presence of a cough, productne of a 
thick vellow sputum, he is subjectively improied The Kieim test was 
positive in March, 1959, but biopsies of the tonsil and turbinate were 
negatii e 

Comment This case piesents saicoidosis of the lung, livei 
and mucosa of the soft palate The haphazaid localization of 
the disease in the lespiiatoiy mucosa is shotvn by absence of 
micioscopic evidence of involvement of the nasal mucosa, 
despite the gross changes of crusting with erosion It also 
dhistiates the necessity of making an eaily diagnosis of sai¬ 
coidosis by any atailable means to avoid unnecessaij' intensixe 
antibiotic and chemotheiapy 

5 S W, a Negro female aged 50 \ ears attended Mandel Clinic in 
iUoo w ith a history of fatigue loss of weight, shortness of breath wheezing 
and cough products e of a colorless sputum She also complained of 
ccasional epistaxis and some obstruction to nasal breathing Chest X ra-i 
snowed widespread bilateral confluent linear infiltration Tuberculin skin 
re t ^ negative and tubercle bacilli could not be found The Kahn 
eaction was negatne Hands and feet showed no osseous roentgenologic 
^nge There was a reversed albumin globulin ratio with albumin 2 4 
Per cent and globulin 5 S gm per cent 

tbe'fl^^' °f u cervical node and needle aspiration of the liver confirmed 
th nf sarcoidosis Bronchoscopi in April 1955 re\ealed a 

tiv*^ °f the mucosa of the left and right main bronchi and a posi 

“’“Psx '"as obtained The Kveim reaction was negatne in August 
-aw but positive in December, 195S 

On Prednisone therapi 20 to 30 mg daili between Mai 1955 and 
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Fig" S S Case 2 Bronchial mucosa (X75 H and B stain) sho 
tubeicles (T) in the submucosa Dplthellum is at E 
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the lesions, the lecuiient paiotitis and the positive Kveim 
test, make the diagnosis most piobable 


Biopsy of the epiglottis and paiotid is contemplated 


Case 7 E H a Negro female aged 30 ^ ears liad recei^ ed a long 
course of antituberculous therapv foi ten months, starting in Julv, 1954, 
because of fatigabiliti, cough, night sweats and loss of weight Chest 
Nrais slwned a bilateral mediastinal and hilar Ivmphadenopathi vith 
diffuse linear and nodulai pulmonari infiltration Micioscopic examina¬ 
tion of a supraclavicular node showed “caseating tuberculosis” The old 
tuberculin skin test was 2 plus m 1 1,000 dilution Some clinical im 
Proiement with regression of the nodes followed treatment In Decern 
ber 1954, the nasal mucosa was obseived to contain multiple pinhead 
nodules and areas of infiltration oier the septum and both inferior 
^ Biopsi rei ealed a “nonspecific granuloma ” In Februai v 

i9oo liver biopsi was repoited as “granuloma, either tuberculosis oi 
saicoid” Biopsi of the bronchial mucosa was stated to show a tubei 
culous granulation, but the Ziehl-Neelsen stain was negative for tubercle 
acilli Subsequent biopsies of bronchial mucosa and liiei showed a 
granuloma consistent with sarcoidosis Continued intensiie studies were 
negatne for tubercle bacilli, except one bionchial lavage which vielded 
a few acid fast bacilli” A Kreim test was positiie foi sarcoidosis A 
ernal puncture reiealed a nonspecific mairow pattern During 1955 
wa '^°*'^ttiued on a reduced antituberculous regime, but the response 
inv,* characteristic as a new infiltration appealed in the right uppei 
mbe on X rav 

an?* ®^^®'nation in 1958, X-rais of the chest weie noimal in appeal ance, 
1959generalli well Biopsi of the tonsil was negative in Julj 
-f ,, Despite the absence of gross changes in the nasal mucosa biopsv 
OI tne infenoi turbinate was positive 

Comment This case piesents an aiiested tubeiculosis 
vceivical lymphadenitis and piilmonaij^) and a geneialized 
saicoidosis It shows the not infrequent clinical, albeit not 
e lological, lelationship between the two diseases 


and ^ Negro female aged 28 jeais, came to the Illinois Eve 

eui-stnvf in 1953 with a complaint of nasal dischaige, occasional 

Evatnin^’i swelling of the lids of the right eve and "lumps” in the skin 
hvnert revealed thickening of the right upper evelid with follicular 

ocuHr*^°i^°' tarsal conjunctiva Theie was no involvement of other 

cutaup The cerv ical glands wei e moderatelv enlarged Sub 

tremiti?^ about 1 cm in diametei were present over the ex- 

mucotin ^ trunk The nares were ciusted and excoriated The nasal 
mucosal 'itoedmg easily on touch Small discrete sub 

uvula cnft nodules were located in the right inferior turbinate The 
suDerfip,aii-,^^*^*’j anterior wall of the hvpopharvnx were the site of 
grosslv HT, traded infiltrations The larv nx and the tonsils appeared 
showed lungs were clear to auscultation but Xravs 

showed a increased hilar densities Xravs of the hands and feet 

the tarsiio a radio translucent area in a phalanx Biopsies of 

ronsistpTit inferior turbinate revealed a microscopic structure 

aiaieui, wun sarcoid 

Comment The cucumscribed aiea of bone destiaction m a 
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June, 1956, the patient gained weight and felt geneially well This has 
been continued to date Mith occasional intei missions Examination m 
Maicli, 1959, levealed a peiipheial lymphadenopatliy The Iner was 
palpable The tonsils weie laige, but otheiwise not remaikable The 
oral cavity, nasophaiynx, and laiynx showed no change The turbinates 
wei e pale, boggy and covei ed by a thin adhei ent filmy membrane Biops) 
of the light infeiioi tuibinate was negative 

Comment The bionchoscopic biopsy was positive eaily m 
the coui se of this case The Kveim test was negative in 1956 
despite pieceding positive biopsies of the hvei, bionchus and 
scalene node 


Case 6 PB , a Negio female, aged 52 yeais, had been undei obsei 
since 1950 at Mandel Clinic foi a multiplicity of symptoms ^ 

peated epistaxis, i ecui rent pai otid swelling, and neui ological sig 
eluding intention tiemoi, hypoesthesia of the right side ot ' 

absent knee jeiks, ceiebellai ataxia, and deci eased deep , Dggje 

etc The essential findings in repeated admissions to Micna 
Hospital weie as follows 

Maich, 1960 Recuiient bilateial parotitis Right seious 
with mailced polypoid swelling of tissue aiound Xlaj 

visualized by nasophaiyngoscopy Palpable spleen and V ^ 

show'ed right hilai density Boeck’s saicoidosis ‘ 

costeioid theiapi instituted which i educed the parotid s'veiiing 

Apiil, 1951 Pebiile episode with paiotid swelling, axillail. ceivical 
and inguinal lymphadenopatliy, and pigmentation of the si 

Novembei, 1963 Episode of pneumonia Bilateial paiotid swelling 

December, 1954 Submaxillaiy glands sw'ollen and tendei No 


pathology 

Januaiy, 1955 Right paiotid swelling with fever f 
Hemogiam show’s leukopenia, thiombocytopenia, a niesent 

and a noimochiomic, noimocytic anemia Hypei globulin 
Fungal and tubeiculin skin tests weie negative 

Examination in Maich, 1959, was as follow’S Nose ^The 

emic with dilatation of vessels which bleed easily on P‘ I ‘ 
tuibinates aie tuigescent and lightly ciusted is noimal 

The 01 al cavity and nasopliaiynx shoxv no changes The lan 
except foi a nunibei of pinhead white nodules on the rim , 
glottis This IS a piesumptive saicoid lesion The parotid g 


enlaiged but not tender ^ 

Duiing this elapsed period biopsies weie negative ^'/'nsil, in 

ceivical nodes, skin, scalene fat pad, gastrocnemius niuscie, 
feiioi tuibinate, conjunctiva, and livei aspiiation on tur 
however, the K\eim leaction w’as positne in June, 1969 


Comment The many neui ological findings, including si ^ 
of pyiamidal tiact and ceiebellai abnoimality, 
diffuse cential neivous system involvement compati e ^ 
saicoidosis This, plus the bizaiie multiple localiza lo 
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small bone of the hand is almost pathognomonic of saicoidosis, 
especially in association with the assoited lesions in the con¬ 
junctiva, skin, respiratoiy mucosa and lungs, howevei, the 
histologic evidence obtained is still impoitant foi confiimation 
of the diagnosis 

Case 9 R S , a Negro female, aged 36 years, attended the Illinois Eje 
and Eai Infirmary in March, 1954, because of blockage of the nose Ex 
amination disclosed a generalized lymphadenopathy Subcutaneous nod 
ules were present on the arms and face Both lacrimal glands were 
palpable There was no facial paralysis oi parotid swelling The tonsils 
showed evidence of chronic inflammation The nasal mucosa appeared 
tuigescent and infiltrated Small white nodular lesions were seen on 
the soft palate On direct laryngoscopy, a nodule 1 mm in diameter 
was excised from the left ventiicular fold Microscopic examination 
showed a nonspecific gianuloma In May, 1954, a local tonsillectomy 
was performed and a cervical node was lemoved, again the tissue study 
showed non specific chi onic inflammation, negative for fungi and acid fast 
bacilli Laryngeal cultures were negative for fungi, yeasts and tubei 
culosis A supra orbital cutaneous nodule was excised in January, 1955 
Microscopic study showed a granulomatous tissue Xrays of the chest 
portrayed clear lung fields but inci eased bilateral hilar density Vieus 
of the hands and feet showed no changes Sinus views revealed clouding 
of the frentals and left antium, the lattei leturned pus on iriigation 

In May, 1957, bilateial nasal polypi weie noted, associated ivitli a 
swelling of the nasal doisum and thickening of the tuibinates and the 
septum This giadually progiessed to a stage of nasal deformity with 
widening of the bridge (see Fig 6) Xrays showed soft tissue increase 
ivitli appai ently intact nasal bones Biopsy of the septum and the dorsal 
swelling again showed an indeteiminate gianuloma On the basis of the 
X ray changes in the lung and the several biopsies, the diagnosis ot 
Boeck's saicoid was stiongly piesumptive 

In May, 1958, a left lateral ihinotomy and left ethmoidectomj 
done, lemoving a fiim, fibious, tumor like mass including pait of the 
nasal bone, middle turbinate and lateral nasal wall Microscopic ex 
amination showed invasion of the ethmoid mucosa and the nasal bone 
by tubercles of a chionic gianuloma consistent with saicoidosis (see 
Fig 7) 

Comment This case piesents multiple lesions in the skin, 
lungs, laciimal glands, laiynx, lymph nodes, ethmoid sinus and 
nasal bone The two lattei sites are veiy uncommon locali¬ 
zations 

Case 10 R J , Negro female, aged 35 years, came to the Research and 
Educational Hospital of the University of Illinois in January, 
cause of a roughened, painless area on the tip of the nose which u 
slowly developed in the preceding fwo years There were no hos® ® 
throat complaints The eyes were normal General physical 
was negative The pharynx, tonsils, nasopharynx and larynx were 
Xrays of the chest and hands showed no changes The 
alar margins showed numeious brownish red tiny papules, 
in some areas (see Fig 8) Biopsy was reported as a chronic granuio 
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Pmhtad ^ Lesion of columella Groups of brou nisli-red 

The neo popples conglomerated in some areas Ulceration as absent 
nasal mucosa Has not affected 
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Fir 7 RS Case ‘I Nasal bone (XlOO H and V stain) " ith bin'"'' 
lom itoiis infilti ition between osseous trabeculae 
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in the eailj' active peiiod than m the late chionic stage of 
fibiosis 

James emphasizes the impoitance of eail 3 ' diagnosis to 
anticipate and pi event seiious iireveisible changes He finds 
laluable clues in the age gioup, 20 to 50 yeais, in a history of 
eiythenia nodosum, episodes of iiido-cyclitis oi “atjincal 
niiimps” and in the piesence of asjTnptomatic loentgeno- 
giaphic changes in the lungs Thoiough examination is then 
indicated to find other signs, including unsuspected hepato- 
splenomegalj’’, geneiahzed l,vmphadenopathj% osseous oi nasal 
lesions 

The chaiacteiistic, j'et not pathognomonic, micioscopic 
stiuctiue of saicoidosis occuis umfoimly in anj' involved 
tissue Selection of the biopsj* site depends on the available 
souiees 


J Cutaneous lesion 


2 Scalene oi othei peiipheial Ij’mph node (Lesions in sites 
^ 01 2 aie stated to be piesent in about one-half of all cases at 
some time duiing the couise ) 

S Needle aspiiation of the hvei 


J Smgical specimens, such as the spleen oi the tonsils 

3 Lung biopsj', b,v the inteicostal loute oi by thoiacotomy 

^ Bionchoscopj', foi lesions in the tiacheo-bionchial tiee 

‘ Blind biopsy of the nasal mucosa, tonsil, conjunctiva oi 
gastiocnemius muscle 


Selection of one oi moie of the methods enumeiated above 
01 obtaining tissue foi micioscopic evidence of saicoidosis 
^loiild be goieined bj- the judgment of the phj’sician legaid- 
^ accessibility of the tissue, 2 ease of the pioceduie 
1 minimal tiauma, 3 feasibility in the paiticulai patient 
re T and 4 statistical piobabihty of positive 

osu ts Local lesions of indeteiminate appealance must be 
w tL 6'aluated, especialty when thej' occur in conjunction 
undiagnosed pathologj- elsewheie Ledeiei’s felicitous 
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etiology undetermined, possibly blastomycosis The Kveim test was not 
done because of lack of the antigen 

In Apiil, 1957, a smooth, painless, mtralingual nodule, 1 cm in diameter, 
was found Aralen, 500 mg daily, effected some impi ovement in the nasal 
lesion only Biopsy of the tongue revealed a microscopic structure con 
sistent with sarcoid 

Comment Despite the suipiismgly inconclusive biopsy of 
the cutaneous lesion, the diagnosis was established by micio- 
scopic examination of the tongue, a veiy laie location foi 
saicoidosis 

Case 11 E A , Negio male, aged 22 vears, was one of the patients in the 
series of Snider and Mackler cr He pi esented clinical and X ray 
of diffuse pulmonaiy infiltration and bilateral hilar lymphadenopatiiy 
Tissue obtained by bronchoscopy fiom a site which showed muco 
thickening levealed saicoid granuloma, while a scalene node biopsy 
negative The Kveim test was not done 

Comment The diagnosis in this case was made by the 
bionehia] biopsy when tissue biopsy was negative 

DIAGNOSIS 

Vaiying viewpoints legaiding diagnosis aie exemplified by 
Longcope and Pieiman” who state “The diagnosis is fiaug 
with many difficulties ”, while Middleton” declaies^^ ^ 
should piesent little difficulty to an aleit clinician 
lattei takes into consideiation the race, age, diveise c 
manifestations, the paucity of symptoms, X-iay 
the bones and lungs, a negative tuberculin test, the i.i 
couise with vaiiations, the Nickeison-Kveim leactioii, 

1 tiling out other conditions, paiticulaily the fungus 
Chaiacteiistic cutaneous lesions aie of value when piese 
paiticulaily to diiect seaich foi othei manifestations 

Most authorities”'^” ”aie aleited to the possibility 
saicoidosis by a con elation of ladiological and clinica e 
tines involving a vaiied combination of lesions, ’ 

osseous, pulmonaiy, leticuloendothelial, lymphatic an 
This pattern stimulates fuither examination To such a c 
patible clinical pictiiie it is necessaiy to add ^ 

data of a chaiacteiistic histologic stiuctuie m tissue o 
by biopsy, the Kveim reaction, con elated laboiatoiy da a, 
exclusion of vanous othei diseases The diagnosis is e 
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loentgenogiaphic e\idence, combined with exclusion of othei 
disease possibilities Tins situation, in his opinion, reveals 
the tiue value of the Kveim leaction as a confiimatoiy test 
foi actne saicoidosis, within biologic limits 

Nelson’s leview of the woild liteiatuie attests a low in¬ 
cidence of false positive Kveim leactions, langing fiom 0 pei 
cent to 6 5 pei cent This is acceptable to him on the basis 
of the univeisal lecognition that no biological test is com¬ 
pletely specific On the othei hand, Isiael and Sones are 
umnlling to accept the lehabilitj’^ of the Kveim leaction 
Fiom se\eial studies,®"-®' they conclude that the test in its 
Piesent foim is not sufficient^’ dependable to justify its use 
as a substitute foi clinical and biopsj- methods of diagnosis 

Siltzback suppoits the geneial acceptance of the test as 
useful when tissue foi biopsy is not leadily at hand Having 
summaiized lepoits of 560 tests fiom vaiious sources m the 
hteiatuie'' and finding an accmacj'^ vaijung fiom 65 pei cent 
to 92 pel cent, he asseits that the Nickel son-Kveim leaction is 
u diagnostic aid of high specificity 


BLIND BIOPSY 


disadvantage of the Kveim leaction is the elapse of sev- 
eial neeks befoie a leading can be made An altemative is 
le blind biopsy, one taken at random, fiom a tissue which is 
uppaiently noimal in appeaiance 


he lationale of blind biopsy depends on a stiongly pie- 
sumptive diagnosis of saicoidosis, the absence of obvious 
accessible aieas (notably cutaneous lesions oi peiipheral 
®°des) and on the obseivation of Siltzback, among 
CIS, that many moie tissues contain saicoid changes in the 
J stage than was pieviously suspected The status of 
^^is pioceduie has not been definitely substantiated Opin¬ 
ions \avy as to the lehabilitj- of diffeient sites, each having 

ds adheients 


ms 


^ Aspi iation livei biopsy is supported by Mathei and 

1951 K-veim" icill Putkonen 1943 Nelson 1949 Danboldt 

ThoinD';nr» ” 1954 Rogrers and Hazerik 1954 James and 

1-00 Reed and Nelson and Sch^vt immer ^ 1*^57 
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phiase—“a stiong index of suspicion”—is a valuable admoni¬ 
tion for an essential and lewaiding attitude®® 

If obvious lesions of saicoid aie not available, two othei 
methods may be employed, the Kveim cutaneous leactioii oi 
the blind biopsy The compaiative advantages of these will 
be weighed 


THE KVEIM-NICKERSON CUTANEOUS REACTION 

The confiimatoiy skin leaction foi saicoidosis was de¬ 
veloped independently by Kveim®® and by Williams and Nickei- 
son ®" It depends on a cutaneous leaction to the mtiadeima 
injection of a saline suspension of fresh saicoid tissue de- 
iived fiom a spleen oi lymph nodes When the disease is 
active, theie ensues in about six weeks, a palpable, puipisi 
papule which on biopsy leveals the chaiacteiistic stiuctuie 
The test is a simple, safe, specific aid to diagnosis, available 
to outpatients 

The relationships between tissue studies and Kveim le 
actions in this senes aie classified into foui gioups 

I Tissue biopsy positive Kveim test positive 18 cases 
U Tissue biopsy positive Kveim test not done 10 cases 

III Tissue biopsy positive Kveim test negative 2 cases 


IV Tissue biopsy negative Kveim test positive 3 cases 

Tlie Kveim test at times piesents inteiesting ^ 

not always subject to piecise evaluation Gioup ^ 
double confiimation of saicoidosis In Gioup II> f ® , qi 

was omitted, eithei because it was consideied unnecessaij 
due to a lack of antigen 


Boinstem feels that the timing of the biopsy and/oi v 
leaction is a significant factor m the outcome A es 
concuiiently with a positive tissue biopsy would _ 

tamly be positive as well In Gioup HI negative 
could leflect an inactive phase of the disease 
theimoie, he consideis the cases in Gioup IV o 
saicoidosis on the basis of the chaiacteiistic ciin 
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“Although, usually, theie aie no conspicious clinical findings 
on the pait of the tonsils, this does not pieclude the piesence 
of micioscopical involvement and in some cases biopsy may 
be of value foi confiimation of the clinical diagnosis 

In the aiithoi’s senes, blind biopsies veie done in 32 cases 
Tissue was lemoved undei topical 10 pei cent cocaine anes¬ 
thesia using a small loop of an electiosuigical appaiatus with 



me- pntth ^ Tonsil (X50 H and E stain) blind blops^ specimen shot\ - 
(E^ tubercles (T) replacin^j tonsil structure Kote epithelium 

*ia a scattering" of remaining l\mphoc\tes 


a combined cutting and hemostatic cm rent In 22 cases speci¬ 
mens weie taken fiom a tonsil and an infeiioi tuibinate 
Q an additional ten cases the turbinate alone was used, making 
s otal of 22 tonsil and 32 tuibinate biopsies Positive micio- 
scopic evidence was letuined in two of the 22 tonsil sections 
(1 pel cent) and in two of the 32 turbinates (6 3 pei cent) 
e combined figuie of foui positive biopsies in 32 patients 
jepiesents an incidence of 12 5 pei cent Theie was no gioss 
cca evidence of the disease m the four patients with positive 
resu ts These included Case 3 (tonsil) and Case 7 (tuibi- 
e) Although in 1954 the latter patient had exhibited 
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associates®*' while ^ 

scalene node r ^ co-woi>keis®^ endoise the 

tients with two-thiids of the pa- 

of miciotirnni attiactivfi as a souice 

junctiva, !m6toZT''°‘ 


"nfiequeiit success, James was not mipiessed 
mucoqfl bionchoscopic biopsy of noimal-appeanng 

^Zt L obseiveis have established a dif- 

nf Nmc ^se ”■»'-»« The impoitance 

and M gieatly enhanced by the success of Snidei 

hinncst obtaining positive landom bionchoscopic 

of 77 7 ^ ^ cases They considei that this incidence 

pel cent is high enough to justify furthei study and 
widei adoption of the method 


n conjunctival biopsy advocated by some authois, was 
0 lagnostic aid to James’’® *■* as he found it to be negative 
n en cases of saicoidosis, including five cases in which 
saicoid iiidocyclitis was piesent 

Vaiious lepoits indicate that the nasal mucosa of the in- 

eiioi mbinate oi septum occasionally yields a positive lan- 
dom biopsy ’“-h.js 


TonsiJlai biopsy has been stiongly advocated by Euiopean 
autnois Schaumann lepoited a 100 pei cent positive in- 
ci ence in 21 cases Giavesen’s data indicated a 64 pei cent 
occiuience of tonsillai lesions in 70 patients Foi this leason, 
e consideied tonsil biopsy impoitanl and advised a laige 
specimen, even pieferiing tonsillectomy foi tissue study“* 
^ IS connection it is a mattei of lecoid that in veiy laic 
ins ances an incidental tonsillectomy, peifonned for othei 
in ications, has foituitously disclosed the histopathology of 
saicoidosis Schubeit and Neuss, in then excellent leview 

in 8, luge tonsil biopsy as an eaily aid w'hen the diagnosis 
is occult *’® 


Though finding two positive tonsil biopsies m 50 patients 
(4 pel cent), James dissents fi om the value of this procedui e ” 
To this viewpoint Reisner’s contiaiy opinion is peitinent 
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DIPjFERENTIAL DIAGNOSIS 

The diffeiential diagnosis often depends on the location of 
le lesion Among those to be excluded aie tubeiculosis, 
odgkin s, lymphoma, sj’'philis, systemic berylliosis, and the 
iingal disease (blastomycosis, coccidiomycosis and histoplas¬ 
mosis) Othei nasal giannlomata may be confusing In 
upus \ulgaris the miliaiy nodules aie stated by Uliich^'’ and 
J hlle-* to be softer on palpation by probe Rhinoscleioma 
iscognized by a cultuie of the bacillus of Frisch 
e siella ihinoscleiomatis) and the tjTiical micioscopic 
s mctuie In legald to lepiosy Levei states that the histo- 
ogic ciiteiia alone do not piovide a differentiation between 
tne til 0 diseases 

Isiael and his co-ivoikeis point out that chionic dissemi- 
e histoplasmosis may clinically and micioscopically simu- 
a e saicoidosis The.v emphasize the necessitj^ of utilizing 
IS inguishing cuteiia, including the histoplasmin skin le- 
tu tests, and a seaich foi Histoplasma capsula- 

m 5 cultuie of oial and lai’yngeal secietions and by the 
otchkiss-McManus special tissue stain 


SUMMARY 


g clmico-pathological aspects of sarcoidosis aie pie- 

n e and the otolaiyngologic manifestations lecorded in the 
^keiatiue aie analyzed 


tia , ® diveise saicoid lesions of the lespiiatoiy 

giou ^^Po^ed Eight of these weie fiom an unselected 
p of 33 cases of saicoidosis, an incidence of 24 pei cent 
ee cases aie added of pievioiisly established lesions 

Hat. oo biopsy was done of a tonsil and a tuibi- 

of ^ tuibinate alone in ten cases Two 

(91 n "" examinations weie positive for the disease 

tuxbinate examinations weie 
Qo combined figuie of foui positive 

of c, f ^ patients lepiesents an incidence of 12 5 per cent 

W successful blind biopsies 









Fig- 10 RR Inferior turbinate (X75 H and E '^iTto^tube^rcles 

by blind biopsv revealine infiltration of submucosa A«pAs 

(T) Note epithelium at IS seromucinous glands (S) and venous sp 


Despite the modest incidence of positive lesults, it seems 
leasonable to employ blind biopsy of the nose and tonsi o 
expedite the solution of a diagnostic pioblem These sites (as 
well as the bionchial mucosa) deseive a high piioiity m o 
taming tissue foi study Because of safety, minimal tiauma 
and obvious accessibility they might well be utilized be oie 
such pioceduies as peiipheial node excision oi hvei nee 
aspiiation The piobabihty of early involvement of the les 
piiatory mucosa is an added leason foi investigation of 
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4 On the basis of safety, accessibility and minimal tiauma 
the tonsil and tuibinate meiit stiong consideiation as sites 
foi blind biopsy to obtain tissue foi micioscopic confnmation 
of a diagnosis of saicoidosis This applies also to the bion- 
chiai mucosa 


5 The seveial combinations of positive and negative tissue 
biopsies and Kveim leactions m this seiies aie discussed 


^ Ciitical appiaisal of the uppei 
associated aieas in the cases studied 
cidence of sarcoid lesions than has 
American liteiatuie 


lespiiatoiy tract and 
levealed a higliei in- 
been leported m the 
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PARTIAL LARYNGOPHARYNGECTOMY AND NECK 
DISSECTION FOR PYRIFORM SINUS CANCER 

Conservation Surgery -with Immediate Reconstruction 
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INTRODUCTION 

Sacufice of .the_\Qice is-notuahvays-necessaiy foi_ the ade¬ 
quate excision_of tumois of the hypophaiynx and laiynx In 
ceitam caiefully selected cases, lesions of the aiyepiglottic 
fold, medial, lateial and anteiioi wall of the pyiiform smvis, 
and the lateial ivall of the hj-pophar>Tix can be excised in 
continuitj’ with then potential field of spiead and the defect 
closed piimanly -wnthout saci if icing the larynx 

The pxmciples of this conseivation suigeiv is based on the 
peisonal expeiience of the senior authoi in ti eating malig¬ 
nancies of the epiglottis Confiimatoiy data have been ob¬ 
tained by the clinical, and pathologic study of the laryngec- 
onn specimens i amoved at this institution 


HISTORICAL REVIEW 

Pieseivation of the voice combined with adequate excision 
n the lar^Tigeal or laijTigo-phaijmgeal malignancy has been 

Wa'!liing:ton Uniiersit> School of Mcdi- 

of Otolari ngrology Washroglon ■Un\^ers^t^ School 
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ly contioiled ” He lefeis to othei senes with five-yeai cuie 
lates of 6 to 15 pei cent Muiphy^® says that “an extended 
suigical pioceduie is moie successful than iiiadiation in most 
patients with laijTigo-phai 3 Tigeal cancel ” “ a laryngec¬ 
tomy 01 laiyngophaijmgectomy \\nth a Ijmiph node dissection 
on the involved side should be done ” “Radiation theiapj' will 
give five-j^eai contiols in about 10 to 15 pei cent of cancels 
of the laijTigophaiynx ” 

Poweis= feels that it is not possible to tieat the entiie neck 
adequatelj^ to a cancel ocidal dose of theiapj’’ He lecommends 
suigeiy foi the piimaij* with piophjdactic neck dissection due 
0 the lugh incidence of nodes Iiiadiation can often contiol 

0 piimaiy, but failuie is often on the basis of node pei- 
sistence 


Wood^^ gives a tvm-year suivival of 25 pei cent (life-table 
method) foi pynfoim sinus lesions 

Results are haid to evaluate because the bettei seiies 
lequently include epiglottic lesions, and the pooier senes 
mclude postciicoid cancel 


uigeiy of the hj^jophaiynix appears to be giving bettei 
lesults 1 Pietiantoni=° gives a five-jmar survival of 16 
pel cent foi pynfoim sinus lesions The senior authoi has 
^ported 29 pel cent five-yeai suivivals foi these cases 
these cases had pie- oi postopeiative iiradiation, and 
laiyngectomy and ladical neck dissection In 

, Colledge® leported a ten-year survival of six cases of a 
total of 16 


as been demonstiated that total laryngectomy is not 
these cases if the suigeon is willing to 
ertake the moie difficult task of accuiate evaluation of 
0 patients and the selection of suitable cases for paitial 
JaijTigectomy 


SURGICAL CRITERIA 

To applj this conservative pioceduie we must have an exact 
^aOpeiative localization of the tumor, especiallj’’ the mfeiioi 
igm We find laijmgogiams very valuable in confirming 
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the goal of suigeons foi many yeais Foi pui poses of this 
discussion endolaiyngeal oi intimsic laiyngeal tumois and 
the methods used m then tieatment, such as laiyngofissuie 
01 hemilaiyngectomy, will not be included We aie conceined 
heie onlj'- with tumois in the pyiifoim sinus, on the lateial 
wall of the hypophaiynx, oi the aiyepiglottic fold, wheie the 
vocal colds and the aiytenoids themselves aie not involved 
and wheie the suigical tieatment has been total laiyngec¬ 
tomy 

Tiottei^” and Oiton-"^ have piovided the gioundwoik foi 
conseivation suigeiy of the laiynx Alonso® ■* has been a 
pioneei in this foim of surgeiy and continues as an outstan 
ing contempoiaiy 


Suigeiy of this aiea has been desciibed undei many names 
lateial phaijmgotomy (Tiottei®®), transthyioid phaiyngo omv 
(Oiton^®), tianshyoid phaiyngotomy and partial 
laiyngectomy (Alonso®) At the time of then initial pu ica 

tion the majoiity.of these pioceduies had seveial commo 
features, a phaiyngostome was closed secondaiily a ^ „ 

date A neck dissection was not done loutinely and ° 
aiea of excision of the laiynx was not cleaily define i 
tei’s initial conseivative suigeiy®” was applied 
lesions of the lateial wall of the hypophaiynx, an e 
pioach was teimed a lateial phaiyngotomy At . 

antibiotics weie unknown, and the moibidity an y. 

weie high This pioceduie nevei achieved widespieacl p i 
laiity paitly foi this leason and paitly because o ® 
of ladiotheiapy Fiom that time until ^ 

most of these pyiifoim sinus neoplasms weie legai ® 

United States as inopeiable and weie tieated by hi a , 

LeRoux-Robeit“ has advocated combined suigeiy an n 
tion as the initial plan of tieatment 


Up to the piesent time in the United States these P^^^^ , 

sinus lesions have been tieated by iiiadiation, to a 
tomy, or by a combination of both Results o 
have not been good ”’® Del Regato quotes Coutai^ ^j 
a five-yeai suivival figuie of 11 pei cent foi ^^P ^ uent- 

tumois® Moss states that lesions of this aiea aie 
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t Specimen of a partial larj n&opharMie:ectom% and neck dissection 
ar\tenoid E~part of epig-lottis 


This method is applicable to lesions of the aiyepiglottic 
0 d, anteiioi, medial and lateial pyiifoim sinus and lateral 
''all of hypophaijTix fiom the phaijTigo-epiglottic fold above, 
0 a point just supeiioi to the apex of the pyiiform sinus, be- 
0"' It IS not advised foi lesions involving the lateial oi 
posterioi suiface of the ciicoid We do not include lesions of 
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Fit, 1 Lai yngog"!ams of pyiifoini sinus c^ncor INotc lotali 
on medial wall of pyufoim sinus 'vith a cleai ape"^ 


oui clinical impiession that the vocal coids and aiy 
aie fiee of tumoi Sometimes a bulky tiimoi may hang o 
the glottis and make diiect examination impossible ® 
laryngogiams aie veiy impoitant (see Figs 1 and 2) 

In 1956, Jesbeig** commented on the subject of 
suigeiy of the laiyngophaiynx and paitial g, 

stated “until we possess bettei pieopeiative an ‘ 

nostic aids foi measuring the extent of malignant 
will be impossible to select cases foi this pioceduie 
gogiams, we feel, aie this preopeiative diagnostic ai 
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sepaiated dowTi to the level of the mucosa of the phaiynx in 

e anterior and medial vallecula well above the site of the 
tumoi 


The sternQ-thyioid and thyi o-hyoid muscles are transected 
A the level of the upper border of the ipsilateial thyroid 
The external jierichondi lum is cut horizontally at 
e same level and elevated to form a flap and to expose the 
ou er surface of the ipsilateral thyioid ala The perichon- 
I'lum IS elevated from the opposite side if it lequires partial 
removal Using the Strykei saw the cartilage is d ivide d m 

^e_of two Arays, depending upon the site of the tumor (see 
Fig 4) 
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the posteiioi wall heie as these aie to be coveied in a sub¬ 
sequent papei == 

The following ciiteiia must be fulfilled befoie this type of 
paitial laryngectomy can be pel f 01 med 1 The tiue coids and 
aiytenoids must be fieely mobile and fiee of gioss tnmoi 
involvement 2 The apex of the pyiifoim sinus must not be 
involved by tumoi 3 Theie must be no thyioid caitilage 
invasion ^ Edema of the aiytenoid eminence is not a contia- 
indication 

Most of the neoplasms in the locations undei discussion 
(uppei half of hypophaiynx) aie exophytic in type and aie 
moie amenable to suigery The tumoi maigm is fiequeiitly 
“pushing” in natuie lathei than infiltiative, and this seems 
to better the piognosis -’-® 

A ladical neck dissection is done on the involved side in all 
cases whethei nodes aie palpable oi not The incidence of 
ceivical metastases foi pyiifoim sinus cancel has been esti¬ 
mated fiom 40 to 60 pei cent’®>'® In an opeiated senes the 
senioi authoi has lecently published,’® metastatic nodes weie 
piesent m 43 pel cent 

SURGICAL TECHNIQUE 

A nasogasiuc_feedmg tube is inseited piioi to siugeiy 
The patient is piepaied and diaped while awake A veitical 
tia cheost omy is done undei local anesthesia thiough tiacheal 
lings two, thiee and foui A cuffed endotiacheal tube is 
insei ted and genei al anesthesia begun ^ The usual Y incision 
IS made, but the anteiioi limb of the Y is made lowei and 
continued to the midline at the level of the hyoid bone (see 
Fig 3) The customaiy complete neck dissection is caiimd 
out leaving the pedicle attached to the thyio-hyoid membiane 
and upper thyioid ala The thyroid-Iobe adjacent to the 
pyiifoim sinus is lesected with pieseivation of the lecuiient 
laiyngeal neive The supiahyoid muscles aie sepaiated fiom 
the uppei bordei of the hyoid on the involved side and the 
anteiioi face of the body Using the Stiykei saw oi heavy 
scissois the hyoid is divided in the midline, and the ipsilateia 
half IS letiacted downwaid The muscles and fascia aic 



OGURA, ET AL LAR\NGOPHAK\NGECTOMY 


1407 




the medial wall of the pjaifoim smus is imolved the 
ilage IS cut as befoie, and the arj-epiglottic fold, part of 
6 Projecting epiglottis, false coid, and entiie aij*tenoid, if 
ee ed, are excised with the tumor en bloc (see Fig 6) If 
6 arti:enoid is freely mobile but edematous it is lemoved 
except foi the vocal piocess, and the poster loi end of the 
-p posterior midline of the ciicoid 

remaining mucosa at the openmg of the 
sop agus IS approximated and sutured without tension, but 
0 attempt is made to close the defect entirely with mucosa 




1406 


OGURA, BT AL LARYNGOPHARYNGECTOMY 


For lesionstoe lateial wall thejpsilateial caitilage is cut 
obliquely fi^om_bh e med ian notch to a point just supeiioi to 
the infei 101 cornu 

Foi the othei piimaiy sites the caitilage is divided on both 
sides On the ipsilateial side" it is divided as above, but the 
medial end of the cut is below the notch andqust supeiioi to 
the anterior commissuie Fiqm_this point the contialateial 
cartilage is divided with saw oi heavy scissois and the anteio- 
supeiior poition fieed, leaving the supeiioi coinu intact 



Fir 4 Cai tUagre tr insections LW—latei al wall of 
postenoi wall of hj popharj nx, MW—medial «all of pjrlform sinus, 
supraglottic subtotal lal^nsectomJ 


PV — 
SSL- 


The mucosa of the vallecula which was pieviously expose 
IS opened and the tumor visualized and inspected but not e- 
liberately palpated to avoid possible tumoi spread 

If the lesion occupies the latei al wall of the pyiifoim sinus, 
the laryngeal vestibule and epiglottis ai e not distui bed but le 
ipsilateial half of the hyoid bone and the posteio-supeiioi 
poition of the thyioid caitilage aie lemoved in continuity wi 
the piimaiy lesion and the neck dissection specimen (see ig 

5) 

If the lesion involves the anteiior poition of the pyufoim 
sinus, the caitilage is divided bilateially as desciibed ^ 
and the approach through the vallecula is the same» ^ 

evei, the entiie epiglottis is lemoved with the pie-epigo j 
space, the aiyepiglottic fold, pyiifoim sinus (anteiioi, 
and latei al wall), poition of the thyioid caitilage an 
ipsilateial hyoid 
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Malignancies of the lateial wall which involve the posterior 
wall of the hypopharvnx are not included in this discussion 
because they lequiie a different method of reconstiuction and 
will be covered in a subsequent papei dealing with the pos- 
teiioi wall neop lasms--- 


In all of the cases of pyiiform sinus excision, piimaiy 
leconstruction of the pharynx is achieved by suturing the 
tes^of the tongue to the previously prepared peiichondiial 
^ap with silk sutuies The margin of mucosa at the posterior 
boidei of resection is not sutured, it is tucked inward and 
die above mentioned staj’ sutuies to the base of the tongue 
aie tightened (see Fig 8) Initially, these cases weie closed 
by the use of a split thickness skin gi aft sutured to the undei 
surface of the musculopeiichondiial flap; however, follow-up 
revealed that this was not necessary for small defects About 
one-half of each graft over the lateral wall did not take and 


seemed to piolong convalescence Large pharyngeal operative 
defects should have a skin graft sutuied to the musculopen- 
chondiial flap This avoids secondary partial pharjuigeal 
seal tissue distoition of the pharynx and lai'jTix Foi le- 
section of the same aiea, these skin grafted cases had better 
unctional results than those of comparable size without giafts 
^cia and muscles aie closed with two layers of interrupted 
^ine silk Sdk IS also used for closuie of the subcutaneous 
and the skin The wound is drained and the pressure 

dressing applied 


The tracheostomy tube is inserted regardless of the location 
extent of the excision The patient will be tube fed post- 
eperativelj-starting 24 hours after surgerw, and this is con- 
^nued until oraFfeedings ate adequate 

Ten to 14 dajs postoperatrvely indirect laryngoscopy is 
airway evaluated If the edema has subsided 
^ e airway is adequate, the size of the tracheostomy tube 
th 1 educed to permit laryngeal breathing ^vlth 

niiH a ^ P^’^gged. If this be tolerated, the patient is per- 
as ^ swallow beginning with thick liquid feedings such 
be Some patients will swallow early but slowly fi om the 
ginning, otheis aie much slower WTien the arj'tenoid has 





Fig- 7 The line drawing Is a copj of the *VC—flabbl 

E—pait of epiglottis. A—lemalning functioning ^°^’ ga “defect left b' 
remaining cord following lemoval of arytenoid AR are 
remo\al of arytenoid with specimen 
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been lemoved, swallowing is usually coiisideiably delayed 
The tiaclieal tube which has been i educed to appioximatelv 
No 5 is plugged but never lemoved until satisfactorv swal¬ 
lowing without aspiiation has been established The peiiod of 
leliabihtation may lequiie two to six weeks, and the patient 
needs constant encouiagenient When swallowing without 
aspiiation has been established, the feeding tube and the 
tiacheal tube aie lemoved and the tiacheostomv wound 
allowed to close spontaneously (see Fig 9) 


CASE PRESEXTATIOX 

A small senes of 13 patients with pvriform sinus neoplasm is pie- 
sented Of these 13 cases six were in the lateral wall and seven weie in 
the medial wall Eight had clmicallv palpable metastatic nodes on one 
side Four had node metastases that were not palpable li four of the 
five patients ivith clmicallv negatiie necks had microscopic metastases 

In the si\ cases a skin graft was used, and hospitalization was pro 
longed to four to six weeks When it was not used the hospital sta^ was 
reduced to an ateiage of thiee-and a half weeks All were talking and 
swallowing adequate!' when thev left the hospital At the present time 
sun grafts are used onl\ for laige defects to a'oid seconder' distortion 

The arvtenoid w as remo' ed wholl' or in part in all se' en cases of 
Medial wall tumors In one of these cases late postoperati' e sw allo'ving 
ifficuitv was due to gradual scarring causing lateral displacement of 
the vocal cord and subsequent aspiration This was corrected b' re- 
p the cord in the midlme and maintaining this position with a 

aitilage graft as Weurman't has described 

rii?^ cases si\ w ere of the “pushing ' ariet' and seven w ei e in 

th there was doubt as to whether the lesion in 

ne phar'-nx was a direct extension of a node metastatic from anothei 
a a ^ Primar' in the phar'nx He is now three 'ears postopeiatne 
tt there is no sign of another primar' 

of the primal' tuniois ranged fiom 2x1 cm to 4x2 cnis The 
ngest survival so fai is three-and a half ' eai s Most of the patients 
c ^*"0 free of disease one to two 'eais since suiger' One man 
as died since without e'udeiice of persistent tumor or lecuiience He 
veioped a second primar' in his lung and died following a thoracotom' 
j ' ft otto instance has there been a local lecurience oi persistence of 
reci°'^ This was an ‘ infiltrating t'Tie of tumor ’ and piobabl' would hate 
j_ tf total lar'Tigectoni' weie performed in this instance (The 

gin of resection was apparentlv grossl' adequate ) 


DISCUSSION 

For many yeais the semoi authoi-* was against conseix atn e 
snigeiy for hypophaijTigeal and laijmgeal cancel on the 
grounds that the patients’ chances of suitnal would be 
jeopardized by anj-thing less than radical excision of the 
^I’JTix and ceivical nodes 
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Involvement of the larjoix by these tumois is only by diiect 
extension fiom laige tumors oi possiblv letiogiade spiead 
due to plugged lymphatics 

On examining the long teim lesults of larjmgectomy and 
neck dissection for these “extrinsic” tumois, it was found 
that onlj' 32 to 37 pei cent suivived'® Conseivation suigery 
that was equally adequate although less ladical was attempted 
seveial yeais ago, and the short term lesults confiim oui 
unpiession that such conservation pioceduies do not jeopaid- 
ize the patient’s chance for suivival and yet allow him to 
letain his voice Many of these patients have passed their 
second yeai without recurience in the laijmx The develop¬ 
ment of obvious peisistent tumoi and lecuriences have been 
in such locations that a total laiyngectomy ■would not have 
pi evented them, hence, we felt that conseivative surgeiy of 
the laijmx with pieseivation of the voice is possible and 
adwsable with certain selected cases of larjmgophaiyngeal 
cancel 


Examination of the pathologic specimens shows that edema 
of the ai3i:enoid has not meant tumoi involvement ho-\ievei, 
when edema is piesent the ai’}i;enoid is whollj’ lemoved to 
Sive an added maigin of safety (except foi vocal piocess) 


^^Tien portions of the arytenoid aie lemoved the coid be¬ 
comes fixed, and it is veiy impoi-tant that the coid remain 
ixed in, 01 close to, the midline, othel^Mse aspiiation maj'- be 
s pioblem This can be collected bj' fixing the coid in the 
midhne bj’- sutuie to the ciicoid and bv a cartilage giaft 
inserted between the thyioid ala and the intemal perichon- 
iium“ This can be done at the initial surgeiy oi latei if 
it becomes necessaii* 


1 ^^‘^^^“stomj' is done routinelj' on all these patients and is 

0 in place until they are able to swallow without aspiiation 
e cough reflex is usually sufficient, but we do not rely 
®° c y on this mechanism to maintain patency of the an wav 
e tiacheostomj' is used as a safety valvm to permit suction- 
mg when needed duiing the piocess of le-education and le- 

ndjustment 
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Fig" *1 Postoperative photograph of patient 


On examining the laiyngectomy specimens at this 
tion it was soon appaient that the aiytenoids and voca 
were completely fiee of tumoi m many the 

removed for laiyngo-pharyngeal malignancy . jt ,s 

lymphatic diainage fiom the hypophaiynx shows 
lateial toward the nodes and not towaid the laiynx 
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Clue late should be no bettei than a conipaiable senes tieated 
bv total laiyngectomj- and neck dissection Theie should, in 
this instance, be no need foi ladical excision, 2 the shoit 
teini folloiv-up is very encoiu aging in that eaily local leciii- 
lences appeal to be no moie fiequent than foi total lai%Ti- 
gectoniv, 3 the extent of aiea lesection of the laiynx con¬ 
sistent with pieseivation of voice and swallowing function 
includes the pyiifoim sinus, one al^i;enold and anj' oi all of 
the supiaglottic stiuctuies 

SUMMARA' 

Paitial laiyngo-phaiyngectomy foi caicinoma of laijTix and 
bjpophaijmx noth conseivation of the laiyngeal function and 
leconstiuction of the phaivnx is the tieatment of choice foi 
ceitain caiefully selected tumois of medial, anteiioi and 
lateia] wall of the pyiifoim sinus, of the lateial hvpophaiyn- 
geal wall and aiyepiglottic fold It is not advised foi malig¬ 
nancies in\olving the apex of the pyiifoim sinus oi the 
posteiioi 01 lateial aspect of the ciicoid 

Piiniaiy closuie in these cases is facilitated by the loutine 
Peifoiniance of a ladical neck dissection The postopeiatue 
couise is moie piolonged than foi a total laiyngectomv, but 
Ihe pieseivation of function is well woith the delay A senes 
of 13 cases with shoit teim obseivations is piesented and 
discussed 


CONCLUSION 

Paitial laijTigo-phaiyngectomy in contmuitv vith ladical 
neck dissection with pieseivation of laiyngeal and phaijuigeal 
nnction is lecommended as the tieatment of choice for 
oeitani selected lesions of the laijmx and hypophaiynx 
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We have not used a stent to occlude the laiynx The pul- 
nionaiy complications although fiequent have been mild and 
did not appear to wan ant the coid tiauma of a stent oi the 
lateial coid displacement that would occui in cases ivlieie 
the aiytenoid had been lemoved, however, the idea meiits 
fuithei consideiation Most of the pulmonary difficulty is 
at the onset of swallowing lathei than m the immediate post- 
opeiative peiiod, and it is in the lattei peiiod that the stent 
would find its gieatest usefulness 

This senes of 13 cases shows an over-all late of ceivical 
metastases of appi oximately 90 pei cent A neck dissection 
IS done on the ipsilateial side whethei oi not nodes aie pal¬ 
pable If nodes appeal on the contialateial side, a neck 
dissection is peiformed latei 

Fistulas occasionally occui, but when piesent aie usually 
small and spontaneous closuie is obtained if a piessiue diess- 
ing IS applied Wound infection, skin slough, and postopeia- 
tive hemonhage may occur as with othei siugeiy, and the 
incidence is no gieatei 

Reconstitution of swallowing is related with re-establish¬ 
ment of the laiyiigeal airway Voice quality is hoarse when 
the arytenoid is removed but is of excellent tone when it is 
not lemoved Large phai 3 mgeal operative defects should be 
skill grafted even though convalescence is slightly prolonged 
over smaller pharyngeal defects closed without skin grafts 
When such defects are small, there is little difference m 
deglutitive function with or without giafts, but with laigei 
defects, functional results are better with skin graft compared 
to those without giafts 

It IS admitted tnat these observations represent only a short 
term follow-up In time, with a better accepted classification 
scheme, an accurate appiaisal of the piimaiy lesion and a 
long term analysis of homogenous sampling of these cases, 
the selection of patients suitable foi this operation will be 
bettei delineated, however, we believe it woith while to pre¬ 
sent this surgical approach m these cases for three reasons 
1 the biological behavioi of these tumois in teims of five-yeai 
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THE ABNORMALLY OPEN EUSTACHIAN TUBE 


Oliver W Suehs, M D , 
Austin, Tex 


The Eustachian tube occasionally acquiies an abnoimal 
patency that lesults in its lumen lemaining open foi con- 
sideiable peiiods of time, or even continuously This abnoimal 
patency pioduces a clinical entity, the symptoms of winch 
aie moie distuibing to the patient than is an occluded Eus¬ 
tachian tube This condition has been discussed only spoiadi- 
cally in the hteiatuie of this centuiy, howevei, it is not laie 
and should be kept in mind when confronted by a patient 
who complains of a low-pitched loaiing noise in the eai oi 
of a “stopped-up" eai It appaiently occuis moie often than 
IS generally recognized but may be fiequently ovei looked 

The puipose of this papei is to leview the liteiatuie and 
to discuss biiefly the authoi’s experience with 81 
seen with this entity duiing the past seven yeais I s ^ 
call attention to an etiologic factoi that has not heieto oie 
been mentioned in the liteiatuie and to an additional me o 
of tieatment in the peisistent cases 

HISTORY 

The histoiy of this condition has been leviewed m detail 
by Peilman^ (1939) in an excellent, compiehensive papei^ 
He gives ciedit to Jago, an otologist who woiked wit oyn 
bee, as being the first to describe this clinical entity m ^ 
Jago himself had symptoms ovei a peiiod of 14 yeais, w ic 
he conectly interpieted as being due to a continuous y ope 
Eustachian tube He believed this to be a laie phenomen 
Since 1890, textbooks on otology have made only , 

mention of this condition A leview of the liteiatuie bac 
1929 leveals only five papeis on this subject m the Ameiic 
liteiatuie and one by Zollnei- (1936) in Geiman 
--— office 

nditor s Note This manuscript received in The Lari ngosc p 
accepted foi pubiication April 14 19C0 
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REVIEW OF ANATOMY AND PHYSIOLOGY 

The iioimally functioning Eustachian tube lemams closed 
in the shape of a veitical slit in its membiano-caitilaginous 
poition, except diuing the act of swallowing oi yawning 

The noimal closuie is piobably maintained by tno foices 
one of them passive and the othei active It has been gen- 
eially accepted that passive closuie is maintained by the 
piessuie of suiiounding soft tissue stiuctuies, and especially 
by a thick pad of fat winch suiiounds the lateial wall of the 
caitilaginous tube, the fat layer of Rudingei 

In 1955, Guild-* made a study of the elastic connective tis¬ 
sues in the walls of the human Eustachian tube, originally 
desciibed by Reitmann^ and by Citellr half a centuiy eailiei 
He found the elastic tissue to be quite dense ovei the “cap” 
of the tubal cartilage The mucosal layeis of elastic tissue 
Reie thickei and moie dense in the lateial, oi membianous 
wall of the tube than in the medial, oi caitilaginous wall, 
wlnle the leveise was the case with the submucosal elastic 
tissue Guild stated “Theie is evidence to indicate that the 
lapid closuie of the tube which noimally foHons any opening 
of Its lumen duiing swallowing oi yaivning, may be a lebound 
action of the elastic tissue of the ‘cap’ of the caitilage and of 
the othei abundant elastic tissue of the legion, winch has been 
rti etched b 3 - the muscular conti action that opened the tube ” 
Hence closuie of the tube and maintenance of its closuie aie 
Piobabh' also the lesults of an active foice 

The normal Eustachian tube opens momentaiily duiing the 
act of swallowing oi j^awning, as the result of the action of 

Wo muscles, the tensoi veil palatini and the levatoi veh 
palatini 


ETIOLOGY 

Bezold*- asciibed the cause of the continuously open Eus- 
lan tube to emaciation with loss of the noimal supporting 
Po. of fat around the Eustachian tube He stated that this 
occurred in adianced tuberculosis and other senous chronic 
mseases 
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I have encounteied six cases of abnoimally open Eustachian 
tubes in young pregnant females who weie otheiwise in good 
health Pi egnancy has been the most frequent single knoivn 
cause or associated condition in my expel lence with 31 pa¬ 
tients Pat metabolism is appaiently inci eased dm mg pi eg¬ 
nancy Davis’' states that “alteiations in fat metabolism as 
the lesult of pregnancy aie suggested by high plasma lipid 
values and by the ease with which ketonuiia and elevated 
ketonuiia occur” He states fuither that “the hyperlipemia 
of pi egnancy consists mostly of the neutial fat fiaction, 
which IS nearly doubled ” 

Conti action of scai tissue in the fossa of Rosenmullei was 
thought to be the etiologic factoi in some of the cases lepoited 
by Pitman,® Shambaugh,® and Simonton'’® Pitman believed 
that hypeitiophied tonsils could exeit piessure upwaid on 
the cartilage of the tube to cause the phaiyngeal oiifice to 
lemain open 

Shambaugh® and Simonton*® noted atiophy of the mucosa 
of the nasophaiynx aftei iriadiation foi caicmoma m one 
case each, and Shambaugh ascxibed simple atiophy ® 
mucosa of the nose and nasophaiynx as the cause in anothei 
patient 

Perlman^ leported thiee cases following letiogasseiian neu 
lectomy foi trigeminal neuialgia He attributed this to injuiv 
to the motoi loot of the Vth cianial neive with paialysis o 
the tensor veil palatini muscle Peilman was of the opinion 
that the tensor veil palatini muscle is a factoi in keeping 
the Eustachian tube normally closed, and that we need to le 
examine the concepts pei taming to the function of all muse es 
acting on the Eustachian tube 

One of Simonton’s’" cases followed polio-encephalitis with 
facial paialysis on the side of the involved ear 

In the majority of cases of abnormally open Eustachian 
tubes, the etiology is obscuie, as it was in 20 of those m m 
seiies 
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SYMPTOMS 

The sjTnptoms of an abnoimally patent Eustachian tube aie 
pioduced by the fiee passage of an and sound thiough the 
open tube fiom the phai^iTix into the middle eai 

The ina 3 oiit 5 ' of patients complain of a loaiing oi blowing 
sound in the ear, sjTichionous with their bieathing The 
hloinng sound is loudei on expiiation through the nose Tins 
Js then most distuibmg sjunptom The patient’s own voice 
echoes oi leveibeiates in his eai 

These sjuaptoms aie usually mteimittent oi lecuiient but 
luay be constant They aie made woise by exeicise Perl- 
Pian^ noted that the lesistance of the Eustachian tube was 
leduced b 5 ’ as much as 50 pei cent aftei exercise The sjunp- 
toms aie tempoiaiily lelieved by short foiceful inspiiations, 
bv inflating the Eustachian tube, by holding the head down 
forwaid on the chest oi between the knees, and by lying 
pione Complete relief of the sjTiiptoms usually accompanies 
a cold The heaimg is not impaiied as a lesult of an ab- 
noimally open Eustachian tube 


DIAGNOSIS 

The diagnosis is usually suggested by the histoiy The 
patient may mislead the examinei tempoiaiily by stating that 
IS eai feels “stopped-up”, however, the nonnal appeaiance 
of the dium, its unusually good mobility', and the absence of 
eaiing loss should soon dispel the possibilitj* of an obstiucted 
ustachian tube The important question to be asked is, “Do 
'ou heai the sound of youi omi bieathing in youi ear’” 

The diagnosis can easilv be confiimed by listening with a 
■agnostic tube in the patient’s eai \tlien the Eustachian 
^0 e is open, the patient’s bieath sounds mil be heaid as an 
th blowing 01 hollow loaiing sound, similai to 

b W blowing acioss the mouth of an empty 

0 e His voice may be heaid thiough the tube as a lough 
nollow sound 

The drum will be found to be unusually mobile on massage 
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With the pneumatic otoscope Hartmann^^ (1879) was the 
first to leport obseiving a few patients in whom he could 
see the drum moving in and out, synchronous with lespiration 
This phenomenon has been observed in a few instances by 
others when the dium was thin and atrophic, oi was the site 
of a thinly healed perforation 

Fuither evidence of abnormal patency may be obtained by 
measuring the quantitative resistance of the Eustachian tube 
with the aid of a sphygmomanometei Politzer’s^^ method was 
to observe for outward movement of the drum while the pa¬ 
tient practiced the Valsalva maneuvei against a nasal tip 
attached to the mercuiy manometer, having an assistant note 
the level of the meicury column at the instant the dium 
moved outward Peilman modified this test by listening 
through a diagnostic tube held in the patient’s eai, using a 
low-pitched “lub” sound as the end-point When the tube was 
abnormally open, the “lub” sound was heard at piessures 
varying fiom 2 to 12 mm of mercury He concluded tha 
when the piessuie lequiied to overcome the resistance of 6 
tube IS less than 20 mm of mercury, the tube can be consideie 
to be abnormally patent 

Although the patient is not awaie of any healing loss, the 
audiogram may show a slight loss for low tones up 
500 cps, because of the masking effect of his breath soun 
passing through the open Eustachian tube 

TREATMENT 


Non-sui gical 

Vaiious methods of tieatment foi the abnoimally ope” 
Eustachian tube have been tiied since Jago’s time ( ^ 

but most of them were abandoned as unsuccessful 
have been discussed in an interesting aiticle by Mooie an 
Miller"" 

The one pioceduie that has met with the widest acceptance 
and success is that advocated by Bezold and Siebenrnann, 
consisting of the repeated insufflation of a mixtme of sa 
cylic acid and bone acid powdei (1 4) thiough a Eustac 
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cathetei This has been used by Shambaugh,® Perlman,^ 
Uoore and MiUer,*^ and by Simonton I have used this same 
method of treatment with varying degrees of success There 
have been no lepoi-ts of stenosis of the Eustachian tube fol- 
loiving this treatment 

Shambaugh® advocated iingation of the nose and naso- 
pharjmx with noimal saline solution for patients with atrophic 
mucosa 

Those patients whose abnormal tubal patency is secondary 
to weight loss should, of couise, be encouraged to regain 
"eight to restore the fattj’- layer aiound the tube 

The cases of open Eustachian tube occurring during preg- 
nancy usuallj’- clear up spontaneously after termination of the 
piegnancy Only one of the SIX such cases I encountered 
railed to do so 

Su7gical 

Adhesions in the fossa of Eosenmuller have been divided 
siugically by Moore and Miller” and by Simonton” with no 
lasting benefit 

Zollnei® infiltrated paraffin around tlie Eustachian orifice 

Simonton” attempted unsuccessfully to reduce the size of 

e Eustachian orifice by various plastic procedures Two of 
IS patients developed complete stenosis of the tube ivith 
resultant serous otitis media He concluded that these plastic 
Pioceduies had no merit and should be abandoned 

tubes have, of couise, been used fiequentlj’ 
he tieatment of chrome serous otitis media since their 
se was advocated by Aimstrong” I used an indwmlling 
tube m the one peisistent case of continuously 
^'^be follomng pregnancy with complete 
ti ^J'raptoms and lecommend it as a simple method of 

ea lug this tioublesome condition, particular!j' if it fails to 
^hsufflations of salicylic-boiic acid powdei The 
^ "e iiig tube serves as a "pass-valve" for the expiratorj' 

J currents and also eliminates the autophony 
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DISCUSSION OF CASES. 

' 

I have encounteied a total of 31 patients with symptoms 
compatible with a diagnosis of abnoimally open Eustachian 
tube since 1952, a peiiod of seven yeais Most of these pa¬ 
tients had symptoms intermittently, rather than continuously, 
but all complained of “healing then bieathmg” in one oi both 
eais at one time oi another Twenty-foui patients had uni- 
lateial involvement, while the symptoms weie bilateial in 
seven 

The bxeath sounds could be heaid distinctly thiough the 
diagnostic tube at the time the patient was seen in the office 
in only ten of the total 

This condition seems to occui moie fiequently in females, 
theie being 21 females and ten males m this gioup 

The audiogram levealed a slight loss foi low tones in six 
young patients with normal heaimg (masking effect of bieath 
sounds) 

The etiology was not evident m 20 patients Five patients 
had lost weight, two of these having chronic heait disease and 
one having active pulmonary tuberculosis Pecuhaily enough, 
SIX of the cases of open Eustachian tube occui led m piegnant 
women, the onset of symptoms being in the fust tiimestei m 
two, m the second trimester, m thiee , in the thud tiimestei, 
in one I have not seen any othei lefeience to piegnancy as 
a possible etiologic factor in the literature 

The salicyhc-boric acid powdei (14) tubal insufflation 
was used on nine patients, with lelief of symptoms loi 
peiiods vaiying from 24 hours to eight months in those on 
whom follow-up obseivations weie available The tieatmen 
was usually lepeated at one- oi two-week inteivals as long as 
the symptoms peisisted Because then symptoms aie so 
distiessmg, these patients aie veiy faithful in letuming wi 
appointments The maximum numbei of insufflations in am 
one patient was seven No incidence of stenosis of the tu e 
was expel lenced 

One patient was treated successfully with an indwelling 
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polyethylene tube after two insufflations of salicylic-boiic 
acid powdei failed to lelieve symptoms 


CONCLUSIONS 

Abnoinial patency of the Eustacluan tube appaiently occurs 
moie fiequently than is geneially lecognized A total of 31 
patients with s 3 Tnptoms of tlus clinical entity was seen by 
the authoi ovei a peiiod of seven 5 ’'ears 

It appaientty occuis moie fiequentlj’’ m females than in 
males 

Although the etiologj' is obscuie in the majoiity of patients, 
loss of weight, adhesions in the fossa of Rosenmuller, and 
mucosal atiophj’- following iiiadiation have been mentioned 
by otheis as causative factois 

Piegnancy maj’- also be an etiologic factoi as a result of loss 
of fatt\’ tissue aiound the tube due to increased fat metabolism 

The insufflation of salicj'lic-boiic acid powder is a safe 
method of treatment 

The use of an indwelling pelj^etli^dene tube is advocated as 
a simple method of lelieving sj’mptoms, particulailj’^ in those 
patients who do not lespond to insufflation of salicvlic-boric 
acid powdei 
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DISCUSSION OE CASES 

I have encounteied a total of 31 patients with symptoms 
compatible with a diagnosis of abnoimally open Eustachian 
tube since 1952, a peiiod of seven years Most of these pa¬ 
tients had symptoms intei'mittently, rathei than continuously, 
but all complained of “healing then bieathing” in one oi both 
eais at one time or another Twenty-foui patients had um- 
lateial involvement, while the symptoms weie bilateial in 
seven 

The bieath sounds could be heaid distinctly thiough the 
diagnostic tube at the time the patient was seen in the office 
in only ten of the total 

This condition seems to occur moie fiequently m females, 
theie being 21 females and ten males in this gioup 

The audiogram revealed a slight loss foi low tones in six 
young patients with noimal heaimg (masking effect of biea i 
sounds) 

The etiology was not evident in 20 patients Five patients 
had lost weight, two of these having chionic heait disease and 
one having active pulmonaiy tuberculosis Peculiaily enoug , 
six of the cases of open Eustachian tube occuiied in piegnan 
women, the onset of symptoms being in the first tiimestei m 
two, in the second tiimestei, in thiee, in the thud tiimes ei, 
in one I have not seen any othei lefeience to piegnancy as 
a possible etiologic factor in the liteiature 

The salicylic-boi ic acid powdei (14) tubal insufflation 
was used on nine patients, with lelief of symptoms o 
peiiods vaiying from 24 houis to eight months in ose o 
whom follow-up obseivations weie available The tiea me 
was usually repeated at one- oi two-week inteivals as long a 
the symptoms peisisted Because then symptoms ® 
distiessing, these patients ai’e veiy faithful in letuming 
appointments The maximum numbei of insufflations in a 
one patient was seven No incidence of stenosis of the 
was expel lenced 

One patient was treated successfully with an indwelling 
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polyethj'lene tube after tm’o insufflations of salicj’’lic-boiic 
acid powdei failed to lelieve sjTnptoms 


CONCLUSIONS 

Abnoimal patency of the Eustaclnan tube appaiently occurs 
moie fiequently than is generally lecognized A total of 31 
patients with sjTnptoms of this clinical entity was seen bj’ 
the authoi ovei a peiiod of seven j’^ears 

It appaientlj* occuis moie fiequentlj* in females than in 
males 

Although the etiologj* is obscuie in the majoiity of patients, 
loss of weight, adhesions in the fossa of Rosenrauller, and 
mucosal atiophj’- follovung iiiadiation have been mentioned 
by otheis as causative factors 

Piegnancy may also be an etiologic factor as a result of loss 
of fath’ tissue aiound the tube due to increased fat metabolism 

The insufflation of salicjdic-boiic acid powder is a safe 
method of treatment 

The use of an indwelling polyethjdene tube is advocated as 
a simple method of lelieving sj^ptoms, particulaity in those 
patients who do not respond to insufflation of salicjdic-boric 
acid powdei 
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THE MOUNT SINAI HOSPITAL POSTGRADUATE 

COURSE 

In ordei not to conflict with the International Congiess of 
Otolaiyngology to take place in Pans in July, 1961, the annua 
intensive postgiaduate couise in Rhinoplasty, Reconstiuc ive 
Suigeiy of the Nasal Septum and Otoplasty will be given 
Januaiy 7-20, 1961, by Dr. living B Goldman and s a 
the Mount Sinai Hospital, New York, m affiliation wi 
Columbia University 

Candidates foi the couise should apply to Regi^iar foi 
Postgiaduate Medical Instiuction, The Mount Sinai Hospi 
Fifth Avenue and 100th Street, New Yoik 29, N Y 



CLINICAL STUDIES IN STEREOPHONIC HEARING -"T 


Hakriet L Haskins, A M, 
and 

William G Hardy, Ph D, 
Baltimoie, Md 


Steieophonic heaiing—Iiteially the depth pexception of 
sound—IS an old concept Its application to vaiious peisons 
ivith pioblems of healing, via modem ej'e-glass healing aids 
and otliei eai-level instiuments, definitely offei*s some in- 
teiestmg possibilities This discussion was not designed as 
a leport of couti oiled investigations, but, lathei, as a senes 
of ciitical obseivations and comments on clinical findings that 
have been found inteiesting and instinctive 


A wide vaiiety of diffeient pioblems has been studied, 
and It IS probably significant that the natuie of the pioblem 
of the particular individual can laiely be generalived m terms 
of the precise benefits of stereophonic hearing Here, again, 
one is always working with the complex of a behaiing person, 
not simplj' with the mechanics of an auditory system 


The essence of this kind of inquiiy is the fact that we were 
fortunate in havmg freely available a reasonable variety of 
aids in different models, which could be loaned to patients 
on a tempoiary basis Thus was made possible the accumu- 
ation of much more information than could have been ob¬ 
tained from a formal situation of clinical tests One must 
consider the patient's problems in terms of value received, 
or the use of binaural hearing, at best, is an expensive undei- 
®ng Our inquiry was the freer, in that the question of 
immediate possible financial burden was not pertinent 


"^0 tjqies of pioblems studied may be described grossly 
categories first, the complicated neural problems, 

of the American Speech and Hearing Association 
V Xoi IS 195« 

Johns HopKms Uni^ersitx Sledlcal Institutions 

manuscript received in The Laryngoscope Office and 
ptca lop publication April 6 1<>60 

1427 



1428 HASKINS & HARDY STEREOPHONIC HEARING 


which had been studied with great care and found to have fai 
bettei peiipheial than central auditoiy function All these 
persons were most anxious to hear better, and had been con¬ 
sistently unsuccessful in the use of conventional monanial 
hearing aids More than half the group found it impossible 
to use binaural hearing Approximately one-fouith found the 
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nWAIDED GliASSES— LEFJ EAB 


S R T Sound field 10 db 

Headphone right 10 db 
Headphone left 40 db 

Disc Sound field 100 % 
Headphone right 96 % 
Headphone left 92 % 


Binaural sound field 
Sound field, right 
Sound field, left 


2 db 
10 db 
6 db 


Binaural sound field 100 % 
(In guiet and noise; 


rig 1 

steieophonic effect helpful m controlled situations wheie the 
signal-to-noise ratio was not troublesome Second, pro e 
which present an imbalance between the ears, with a iw ^ 
loss on one side, and a moderate-to-severe impairment on ^ 
other In all these cases, amplification in the poorer ea^ 
which established a working balance between the two eai 
was effective (see Fig 1) In a few cases, wheie mi d-ga 
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amplification in the bettei eai could be toleiated, the geneial 
effect was cleailj- impioved by the use of appiopiiate ampli¬ 
fication m each eai It is piobably significant that most of 
these pel sons weie seiiouslj’’ involved in the need to communi¬ 
cate in complex gioup situations—^boaid meetings, pioblem- 
solving gioups, and the like—and weie liighlv motivated to 
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S ? 2 

Souna field 

62 db 

Buiaural sound field 

2^ 

db 


neacphone ngl!!: 
Headphone left 

60 db 
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Sound fiela, right 

30 
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Disc 

Sounc field 

86 

Binaural sound fiela 

90 
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Headphone riEht 
Headphone lefo 

85 f- 
6i- =5 

So^d fiela, rignt 
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Fls 2 

achieve optimal lesults in difficult and impoitant communi- 
catne situations Thud, moderate-to-seveie bilateial neural 
impairment, with faii-to-good disciimination Of this gioup 
a the peisons studied have enjoyed binauial heaiing aftei a 
jeasonable peiiod of adjustment and aftei an oppoitunit^’ to 
^rn and adapt in tjTiical daily expeiiences Indeed, this is 
e gioup which is most ciincal in teims of the geneially 
c fective use of bmauial aided heanng (see Fig 2) 
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By and laige, loutme clinical tests aie not effective meas- 
uies of the impiovement of function, in fact, some lefused to 
specify subjective bettei-ear hearing, and insisted that they 
weie much moie comfoi table and satisfied with the use of 
both eais It is piobably significant that these weie peisons 
who obviously impioved in self-monitoiing—they knew when 
their voices were well-pi ejected and cleai, and guided them¬ 
selves accoidingly It is worth lepoiting, that, without ex¬ 
ception, the families of these peisons lepoited significantly 
bettei communicative function in all respects. Fouith, those 
with modelate-to-seveie, bilateial, mixed-type impanment 
All of these cases studied with binaural healing, piofite 
sufficiently to choose it They enjoyed the quality, and, like 
others who enjoy the effect, they repoit that events in soun 
aie moie natuial, not so “thin,” with “both sides of the hea 
alive ” In geneial, they localize better and heai with moie 
assurance, and with obvious lelief from communicative pies- 
sures In most instances, they peifoim bettei in the piesence 
of backgi ound noise than they have evei been able to do wi 
monauial healing Finally, those with a model ate-to-seveie, 
bilateial, conductive type impairment Because of the expens 
of bmauial aids and the lelative effectiveness of 
healing foi their needs, the number of these peisons s u le 
is small Those who have puichased binauial aids, 
aie so satisfied with the results of the steieophonic 
they do not want to letuin to monauial aids Two o es^ 
peisons have used binauial microphones with a 
leceiver, and have been pleased with the quasi-steieop o 
lesults 

It IS woith emphasis, peihaps, that in some instances the 
test-vaiiables, with and without binauial aids, weie so 
that no quantifiable significance could be deiived, m o 
instances, the vaiiations between monauial and 
healing weie astonishingly gieat In eithei extieme, 
weie no cleai indicatois of cause and effect It is 
localization, per se, is by no means the factoi of giea es i 
poitance, it is lathei a matter of moie infoimation 
and a sensation of awaieness and security in listening w 
comes from the leady peiception of depth-m-sound, i 
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these pel sons lepoit They aie moie lelaxed, nioie assuied, 
and nioie effective commiinicatois These aie impoitant siib- 
jecti\e lelationships which do not leadily lend themselves to 
foimal testing and to statistical manipulations, we do not 
have adequate measuies of these aspects of psychoacoustics 

On the othei side of the coin, theie aie some negative aspects 
of binaiual healing Some peisons aie tioubled by the coni- 
plexitj’ of this aiiditoiy expeiience, although thej’ maj* enjoy 
the sensation m a quiet situation The mechanics of piopei 
adjustment aie vitallv impoitant, and theie aie some who 
simply cannot mastei the necessaiy lelationships and adjust¬ 
ments Thud, foi obvious leasons, many peisons cannot 
affoid the expense of binauial heaiing 

^Vhat we have learned thus fai suggests that we must ex- 
Ploie much fuitliei with childien who ha\e complicated piob- 
lems of healing Some of the expeiiences to date have pioved 
fiuitful, and should be pursued Cluldien with dvsacusis who 
use binamal aids have been obseived to monitor then speech 
bettei, to be moie aleit to a vaiietj* of sounds of model ate 
intensitj* and to undeistand moie speech and language Some 
childien with a modelately seveie hi^poacusis have been able 
to function markedlj* bettei in geneial communicative situa¬ 
tions, much like the adults of gioup tluee. 

A few geneiahzations can be deiived fiom tliese expe- 
nences j the psychic aspects of psychoacoustics become 
even moie impoitant, if possible, m woiking with steieophomc 
heaimg than with monauial aids, 2 some of the tiaditional 
tools of audiologic measuiement aie not usuallv suitable m- 
icatois in making a judgment about perfoimance, 3 the 
mdiMdual invohed is his own best index—with some ex- 
Peiience, he readily lecognizes when and how the steieophomc 
e feet IS beneficial and expi esses himself freely, 4 the selec- 
mn of binaiual heaimg aids is a highly individual thing, 
und cannot be geneialized as a mattei of coiiise from tlie 
CMdence of a loutine battely of tests, and 5 much woik must 
e deioted to the development of bettei indicatois of success 
lu teims of steieophomc heaimg, and especiallv of ability 
0 handle infoimational mateiial m the presence of competing 
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messages As matters piesently stand, it is impeiative to 
give seiious consideration to binauial healing as a possible 
aid to every hard-of-heaimg person’s problem 


POSTGRADUATE COURSE IN ALLERGY 

A continuous couise of two weeks’ duiation is being offeied 
by the Depaitments of Alleigy and Applied Immunology of 
the Temple Univeisity Medical Centei and the Giaduate School 
of Medicine of the Univeisity of Pennsylvania Sessions will 
be held daily at the Temple Univeisity Medical Centei fiom 
9 00 A M to 5 00 P M fiom Febiuaiy 2 to Maich 10, 1961 
Tuition fee—$175 00 Eniollment limited Di Louis Tuft 
is couise diiectoi with Dis Geoige Blumstem and Meile M 
Miller as associate diiectors 

An outstanding faculty has been assembled to leview the 
basic piinciples of immunology and alleigy as applied to 
clinical practice Emphasis will be given to the methods of 
diagnosis and management of the allergic patient 

The couise is designed foi physicians desiious of extending 
then knowledge of alleigy It could seive as an intioductoiy 
course foi those about to entei the field oi as a leview couise 
foi piacticing allei gists 

For brochuie and application foi ms wiite to Di Geoige 
Blumstem, c/o Temple Medical Centei, Philadelphia 40, Pa 



PITFALLS IN TYMPANOPLASTY '■ 


Bkuce Proctor, M D , 
Detioit, Mich 


The puipose of this papei is to leview ciiticall}’ the ex- 
peiiences and lesults of thiee yeais (1957-1959) in tympano¬ 
plasty A total of 273 cases had adequate follow-up to foim 
a basis foi consideiation Many fine papeis have been pub- 
ished on techniques and some on the lesults of this leconstiuc- 
tne suigexy Caieful analysis of the lesults with paiticulai 
emphasis on the causes of failuies aie as yet scantily lepoited 
uch lepoits should soon be foithcoming in gieatei numbeis 
once expeiience is gained in a laige senes of cases by a laige 
numbei of otologists 

In a geneial waj* the following methods weie used in the 
Piesent senes Local anesthesia leinfoiced with pieopeiative 
lugs and intiavenous applications duiing suigeiy was em- 
P oj'ed in neaily all cases Exceptions weie childien and 
neivous adults The piedominant route was via an endauial 

incision which was extended to a Heei man’s incision when 
necessaiy 


impanoplastic suigeiy must then be planned in a step 
i step niannei The following loutine foi this pioceduie 
ns een followed b 3 ^ a numbei of suigeons ^ 

^ The mastoid and antiiim contiol 

•2 Peiilabj'iinthine contiol 

^ The ossiculai chain contiol 


The epitympanum contiol 
5 The oval window contiol 
__^^he lound window contiol 

Unii ersttj^^of S^ing- OtolarMigolog-ical Conference 

Editors ° Medical Center April Jl I960 

accepted foT publ7catton'Apnl''2l^ Larjngoscope Office and 
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7 The tympanic sinus contiol 

8 The mesotympanum control 

9 The hypotympanum contiol 

10 The tube contiol 

11 The dium membiane control. 

Eiadication of infection is the piimaiy objective in tym¬ 
panoplasty Reconstructive suigeiy for lestoiation oi piesei- 
vation of hearing is of secondaiy impoitance Complete and 
thorough removal of all accessible diseased mastoid cells 
should be done if more than a simple meatoantiotomy is 
pel formed 

The perilabyrinthme cells must be meticulously cleaned un- 
dei microscopic control If there is canes of the labyiinthine 
capsule leconstructive surgeiy should be abandoned 

Once the mastoid antium and perilabyiinthme aieas aie 
controlled one proceeds to exploiation of the middle eai ^ 
objective now will be to inspect the contents of the mi 6 
eai and to determine the nature and extent of the patho ogj 
The question then is, what is reveisible and what is non 
leversible pathology Upon this question hinges the defini ive 
operative proceduie to use 

The posterior bony meatal wall can be lemoved until t^ 
bridge is flat and wide Before sepaiating the dium lo 
the bridge the outer layer of the dium lemnant is caie u 
stiipped off if one is to repaii a perforation This 
IS difficult once the tension of the drum is lost The lu 
IS next dissected off fiom its posteiioi attachment 
the incudo-stapedial aiticulation and both windows can 
inspected If pathology (gianulations, cholesteatoma, a 
hesions) is evident on the ossiculai chain then it 
necessaiy to lemove a pait or all of the budge until all pa 
ogy IS exposed If disease is evident in the attic len 
upper budge and antium must be removed until t e 
extent of the pathology is uncovered 

If the ossicles aie coveied by gianulations oi cholesteatoma. 
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bound by adhesions oi hyalin plaques oi if they aie caiious 
then the incus, head and neck of the malleus aie lemoved If 
the pathological mucosa is lemoved and the denuded ossicles 
aie piesexved they will piobably be bound down by adhesions 
in the healing process Only occasionally can one employ 
intei-positiomng of ossicles or use pi esthetic ossicle leplace- 
ments to maintain a functioning ossiculai chain and hope foi 
some success 

The next step is the contiol of the oval window If the 
chain IS to be pieseived, gentle palpation of the ossicles is 
earned out while watclung foi movements of the round win¬ 
dow membiane If polj’poid mucosa is piesent m the lound 
Window niche a small portion maj’^ have to be caiefuUy re- 
nioved befoie the lound window membiane becomes evident 
If too much mucosa is removed a subsequent fibrosis may 
cause immobility of this membiane If the oval window 
Riche contains excessive granulations, cholesteatoma oi ad¬ 
hesions the chances for a normal functioning window are 
definitely diminished It is also inad\nsable to place the drum 
01 a graft onto a stapes surrounded by pathologj* Extreme 
caution must be exercised in removal of pathologj* from the 
windows lest the inner ear be opened into an infected field 
If only the footplate of the stapes remains and it is fixed it 
should not be mobilized as a piimaiy feature unless the ear 
IS free of suppuration The drum or giaft should then be 
placed on the promontoij’- and the footplate left open to the 
Radical cavity Later, after the ear has healed completely 
RRd all suppuration controlled, one can lesoiT to fenestration 

After completing the inspection and manipulation at the 
■"mdows, careful and thorough inspection of the sinus tjun- 
Panicus IS performed This pocket maj* extend posteinoily 
RR medially to the descending portion of the facial nerve for 
R considerable distance Great care must be taken m lemov- 
iRg the pathologj* completety from this region 

th^^ Ricsotj*mpanum granulations maj* be encountered on 

e piomontoijf These maj^ be caiefullj* removed with sharp 

ssection If the cavum mmoi teclmique is to be used, the 
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piocessus cochleafoimis, the anteiior spine and the pyiamidal 
eminence are removed with curette or bun 

Granulations in the hypotympanum are lemoved by shaip 
dissection taking precautions to pieserve as much mucosa as 
possible so as to maintain an an column fiom the tube to the 
round window membrane If the mucosa is deficient it must 
be leplaced with a mucosal graft 

Tubal stenosis piesents a major problem If a passage can 
be made thiough into the nasophaiynx, an indwelling poly¬ 
ethylene tube can be mseited tempoiaiily in an attempt to 
re-establish patency 


TABLE I 


Results in Tympanoplasty 

Type 

I 

II-A 

II-B 

III-A 

III-B 

IV-A 

IV-B 

V Total 

No Cases 

24 

27 

42 

34 

40 

27 

64 

15 273 

Cholesteatoma Found 








at Surgery 

0 

1 

19 

12 

22 

12 

fZ 

5 7i^ 

Pei forations 

8 

12 

3 

14 

7 

16 

8 


Recui rent 








0 

Cholesteatomas 

1 

4 

2 

5 

0 

2 

2 

1 13 

Wet Ears 

0 

2 

2 

3 

3 

1 

1 



Whenevei feasible pedicle and rotation flaps weie use o 
budge defects in the dium head or to seal off the 
window niche fiom the external eai Most defects o 
dium head were bridged with free full thickness skin 
taken fiom behind the eai If mucosa in the tympanum w 
deficient, the defect was covexed with a fiee mucosa gi^ 
taken fiom the low’^er lip 

ANALYSIS OP RESULTS IN TYMPANOPLASTY 

In Table I the 273 cases studied aie tabulated as to ft 
numbei of each type of tympanoplasty If most of the i^ 
can be preseived the cases weie classified in the ® g 

If most of the dium had been destioyed by disease, e Cc 
was classified in the “A” group 

Peifoiations developed in 73 (28 pei cent) g^ges 

In the “A” gioup the peifoiation occuiied m 42 oi o 
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(47 pel cent) In the “B” group the peiforations occuired in 
onlj-18 of 146 cases (12 per cent) Some of these peifora¬ 
tions weie delayed and fust appeared in the second and thud 
jear after tjunpanoplastj*, appaientlv as a lesult of trophic 
changes Otheis developed as a lesiilt of tlie development of 
either a lecuiient cholesteatoma oi a giaft cholesteatoma 
There weie some that peifoiated because they did not adhere 
to the entire bed oi vei e blovm oi pulled off 

Recuirent cholesteatomas recuiied oi developed fiom the 
giaft in 18 cases In 11 instances they developed in the 88 
‘A” giafts In foui instances they developed m the 146 “B” 
giaft cases It appears then that the laigei giafts are more 
pi one to develop lecuiient or giaft cholesteatomas and are 
moie likely to perfoiate In seven of these 18 cases the chol¬ 
esteatomas vrere successfully maisupiahzed as an office pro- 
ceduie Six weie extensive m their recuirence and at opeia- 
tion v'eie converted into ladical cavities In thiee a new 
giaft was placed onto the stapes, and in two the new graft 
■^as placed on the promontoiy. 

Two levisions weie peifoimed because of peisistent sup¬ 
puration fiom the peiilabjunthme area—one was converted 
into a ladical mastoidectomy, and the other had a giaft le- 
placed onto the piomontorj* Foui levisions were done be¬ 
cause of perfoiations in the giaft, m two a new graft w^as 
placed on the piomontorj', in one the new graft was placed 
on the stapes, and in the fouith, the ear was i-adicalized 
anally, a levision was done because of a shift of the giaft 
A new giaft was placed onto the stapes Thus fai a total of 
levisions was perfoimed 

Cholesteatomas may appear as a late complication of tvm- 
panoplastj^ i Some develop fiom haii follicles which have 
een cut acioss in thinning down the fiee giafts At first 
ese appeal as small epithelial cj'sts in an othei'wise intact 
graft If they aie opened eailj*- and e\acuated the graft will 
usualljf be piesen^ed If thej' develop on the tj-mpanic side 
e vhole giaft must be lemoved and replaced with a fresh 
one ^^^len onlj- a small fiee giaft is requiied the skin in 
'*0 depth of the external meatus mav be used as a fiee giaft 
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piocessus cochleafoimis, the antenoi spine and the pyramidal 
eminence aie lemoved with curette or bun 

Gianulations in the hypotympanum aie removed by sliaip 
dissection taking piecautions to pieseive as much mucosa as 
possible so as to maintain an an column fiom the tube to the 
round window membrane If the mucosa is deficient it must 
be replaced with a mucosal graft 

Tubal stenosis presents a majoi problem If a passage can 
be made through into the nasopharynx, an indwelling poly¬ 
ethylene tube can be inserted temporarily in an attempt to 
re-establish patency. 


TABLE I 

Results m Tympanoplasty 


Type _ I II-A II-B 

No Cases 24 27 42 

Cholesteatoma Found 
at Suigeiv 0 1 19 

Peifoiations 8 12 3 

Recun ent 

Cholesteatomas 14 2 

Wet Eais 0 2 2 


III-A 

Ill-B 

IV-A 

IV-B 

V 

Total 

34 

40 

27 

64 

IB 

2'iii 

12 

22 

12 

48 

11 

12B 

14 

7 

16 

8 

5 

70 

5 

3 

0 

3 

2 

1 

2 

1 

2 

1 

18 

13 


Whenever feasible pedicle and rotation flaps were use o 
budge defects m the drum head or to seal off the loim 
window niche from the external eai Most defects o m 
drum head were budged with free full thickness skin gi^'' ® 
taken from behind the eai If mucosa in the tympanum was 
deficient, the defect rvas covered with a fiee mucosal gia 
taken from the lower lip 

ANALYSIS OP RESULTS IN TYMPANOPLASTY 

In Table I the 273 cases studied are tabulated as to tlm 
number of each type of tympanoplasty If most of the i|^ 
can be preserved the cases weie classified in the B gio 
If most of the drum had been destroyed by disease, tie ca 
was classified in the “A” group 

Perforations developed in 73 (28 pel cent) 

In the “A” group the perforation occurred in 42 or o 
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aie lepoi-ted, they do not reflect the actual gam or loss as 
a lesult of suigeiy pe? se If an-bone gap closuie is used 
to leport these lesults, it will reflect moie accuiately the 
actual lesult of suigeiy llTien the lesults are leported on 
the basis of hearmg bettei oi worse one must bear in mind 
that much of the suigeiy has its meiit chiefly in piesemnng 
the healing that is piesent while eradicating infection 

In the piesent senes, 60 pel cent of the cases showed im- 
piovement of heaiing In the II-B gioup less than half of the 
cases showed impiovement in heaiing This would seem to 


TABLE in 


Hearing Results in Tvmpanoplasty 


T\pe 

I 

(24) 

II-A 

(27) 

II-B 

(42) 

III-A 

(34) 

in-B 

(40) 

IV-A 

(27) 

rv-B 

(64) 

V 

(15) 

Average Preoperatiie 
Hearing jn db__ 

30 9 

3S1 

35 0 

46 2 

43 0 

50 0 

49 0 

55 0 

Average Gain 
Postoperative _ 

S 3 

61 

11 

60 

10 2 

31 

63 

03 

Average Postoperaine 
Hearing_ 

.22 6 

32 0 

33 9 

40 2 

32 S 

47 4 

42 7 

55 6 

Reached 30 db Level 

21 

14 

22 

13 

21 

6 

16 

4 

Reached 15 db LpvpI 

S 


S 

2 

A 

0 

1 

0 

Air Bone Gap Closed 
db or Morp 

99 

22 

26 

19 

29 

13 

43 

5 

Air Bone Gap Closed 
or More _ 

14 

12 

13 

9 

12 

1 

13 

1 


indicate that too often minoi pathologj’ about the ossicles 
"as iiieveisible and the ossiculai chain was not functioning 
Piopeily 


Hcaiing impioved by 10 db oi moie in 37 3 per cent of all 
It lemained in the lange of plus 10 to minus 10 db in 
j Par cent of all cases, and it was woisened in 15 pei cent 
cases by 10 db or moie Tins woisening of hearing was 
again piedominant in the “A” gioup 

III the a\eiage pieoperatite heaiing is listed for 
e 'aiious tj'pes and beneath that is the aveiage postoperative 
eai ing Cases in the III-B group showed the highest a\ erage 
IT R ^ lesults are slightly better than in the 

gioup and slightly woise than in the II-A gioup 
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It IS thm and devoid of appendages which may be the cause 
of giaft cholesteatomas In the piesent series of tympauo- 
plasties such a giaft was used on 12 occasions In none of 
these did a cholesteatoma develop One of these giafts, how- 
evei, did not lemain viable and had to be leplaced The 
technique of eai dium implantation is extiemely impoitant m 
this suigeiy and is best described in a papei by Zollnei 

Of the 273 tympanoplasties, cholesteatomas weie found in 
125 (45 pel cent) at the initial suigeiy In the “A” gioup, 
25 cases (28 pei cent) had initial cholesteatomas In the “B” 

TABLE 11 


Results In Tympanoplasty 


1 ^ po 

1 

II-A 

II-B 

Ill-A 

m-B 

IV-A 

IV-K 

V 

'1 ottll 

Vq Cases 

24 

27 

42 

34 

40 

27 

04 

16 


Henung Beltei 

18 

18 

10 

19 

28 

17 

39 

9 

60% 

Heaung Woise 

5 

8 

18 

9 

7 

10 

20 

0 

81 

30 4% 

Healing Better by 
10 (lb 01 Moie 

10 

10 

8 

13 

20 

12 

26 

3 

102 

37 3% 

Iteaiing at -1-10 
to 10 db 

14 

12 

21 

12 

10 

9 

29 

b 

124 

45 4% 

Healing Woise by 









4i 

10 db 01 Moie 

0 

4 

7 

7 

3 

7 

9 


17% 


gioup, 89 cases (61 pei cent) had cholesteatomas The sig^ 
nificance of this diffeience in these two gioups is that 
steatomas tend to be limited by mucosal folds and hgamen 
to the attic and anti urn, thus spaiing the gieatei poition o 
the dium head 

Of the 273 tympanoplasties only 13 had peisistentb' ^ct 
and dischaiging eais, excluding, of couise, the perfoia lo 
and leciuient cholesteatomas This may attest to the va 
of complete exenteiation of mastoid and peiilabyiinthme a 
cells 

The lesults of tympanoplasty have been lecoided m 
ways by diffeient investigatoi s If absolute heaiing e' 
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15 db levels aie also listed (see Table III) A total of 117 
cases (42 9 pel cent) leached the social level of hearing Of 
180 cases m the Types III, IV, and V tympanoplasty, 60 (33 3 
pel cent) reached the social level of hearing This is good 
evidence of the value of tympanoplasty over the previously 
executed ladical mastoidectomy which would have been done 
in these cases, furthermore, the average postoperative hear¬ 
ing in Types III, IV and V is about 10 db gi eater than the 
aveiage heaiing result folloiving the classical radical mas¬ 
toidectomy 


TABLE IV 

Significance of 0\al Wmdoi^ Patholog' in Tmips III and IV tMnpanoplasU 


Tspe 

Window 
Patholog\ « 
(Adhesions 
Granulations’) 

Fixed 

Stapes 

Normal Windows 


Not 

Mobilized 

Mobilized 


Graft 

Perforated 

Graft 

Intact 

in A 

18 Cases 
-0 2 db 

0 

0 

13 Cases 
+14 4 db 

4 Cases 
+ 5 5 db 

9 Cases 
+20 6 db 

niB 

11 Cases 

5 Cases 


20 Cases 

4 Cases 

16 Cases 


-^4 6 db 

—1 0 db 

0 

+17 8 db 

-0 5 db 

+22 4 db 

rvA 

13 Cases 

3 Cases 

3 Cases 

8 Cases 

4 Cases 

4r Cases 
+15 0 db 


-^1 8 db 

-0 6 db 

-^7 6 db 

+7 5 db 

No Change 

rvB 

21 Cases 

2 Cases 

6 Cases 

31 Cases 

4 Cases 

27 Cases 


-0 7 db 

-1-3 5 db 

-fSO db 

-f 9 8 db 

+10 5 db 

+9 7 db 


If the lesults aie tabulated on the basis of air-bone gap 
closuie (Table III), we get a much more favorable impression 
of this type of suigery A total of 179 cases (65 5 per cent) 
reached a level of closure of the air-bone gap by 30 db The 
nii-bone gap was closed by 15 db m 75 cases (27 5 per cent) 
Manj’' authois report then lesults on the basis of air-bone 
gap closuie The lesults in the present series appioach the 
results leported by Wullstem® and others, when this method 
was used 

The significance of oval window pathology was examined in 
Tj’^pes III and IV tympanoplasty (see Table IV) The lesults 
Were revealing If adhesions, granulations or cholesteatoma 
involved the oval wmdow the results were unifoimly pool* in 
the 63 cases wheie this pathology was observed If hearing 
IS to be impioved fenestiation will probably be of benefit 
providing the labjninth responds normally to the caloric test 
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If there are gianulations, thickened mucosa, caries, ad¬ 
hesions 01 cholesteatoma involving the ossiculai chain, it is 
pi obably bettei to i emove the malleus and incus and put the 
dium head onto the stapes head, making sure that raw sui- 
face IS presented on the inner surface of the dium head which 
IS to be packed onto the raw surface of the stapes head 

There was veiy little gam (11 db) in the average II-B 
case This poor showing would indicate that too often the 
ossicular chain was considered to have reversible pathology 
when it really did not, and healed in a rigid state, oi else the 
pathology progressed 

The long term hearing results in the Type IV cases aie 
relatively poor My initial reports'’-^ on the functional results 
in tympanoplasty indicated bettei hearing but many of the 
cases slowly progressed to lose some of the initial gam The 
incidence of perforation of the graft was highest m the IV-A 
group (see Table I), and this probably accounts for the poor 
showing There appears to be another factor in this delayed 
healing loss The oval window niche is open to the outei 
ear and is no longer protected by the drum head There is a 
thickening and drying of the epithelium in the niche which 
will tend to render the footplate less mobile 

The poorest results were obtained m the Type V group 
Only 15 cases weie done by this method In thiee cases the 
membranous labyrinth appeared pathological upon opening 
the horizontal canal, and m others pathology m the round 
window niche was extensive To achieve a successful 
tiation (Type V) the following conditions must be fulfills 

1 Good cochlear function 2 Normal caloric response, (hot 

and cold) as well as normal rotation tests 3 Previous forma¬ 
tion of a small middle ear U Complete healing and epithe- 
Iiahzation of the cavity, otherwise, fenestration may result m 
further loss of hearing Miodonski” fenestrated 12 cases o 
otitis but only three showed moderate hearing impiovemen 
He did fenestrate 14 cases of adhesive otitis media with fan y 
good results 

The number of cases that reached the absolute 30 db and 
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15 db levels aie also listed (see Table III) A total of 117 
cases (42 9 pei cent) leached the social level of hearing Of 
180 cases in the Types III, IV, and V tympanoplasty, 60 (33 3 
pel cent) reached the social level of hearing This is good 
evidence of the value of tjonpanoplasty over the previously 
executed ladical mastoidectomj’^ which would have been done 
in these cases, fiuthermore, the average postoperative hear¬ 
ing in Types III, IV and V is about 10 db gi eater than the 
aveiage healing lesult following tlie classical ladical mas¬ 
toidectomy 


TABLE IV 

Significance of 0^aI Window Patholog\ in Tjpes HI and t\ mpanoplasti 


T' P6 

nix' 

niB 

Pitholog\ _ 

Fixed 

Stapes 

Normal Windows 


(Adhesions 

_Granmationsl 

Not 

Mobilized 

Mobilized 


Graft 

Perforated 

Graft 

Intact 

18 Cases 
-0 2 db 

11 Cases 

0 

5 Cases 

0 

13 Cases 
+14 4 db 
20 Cases 

4 Cases 
+5 5 db 

4 Cases 

9 Cases 
+20 6 db 
16 Cases 

IV A 

+4 6 db 

+10 db 

0 

+17 8 db 

-0 5 db 

+22 4 db 

13 Cases 

3 Cases 

3 Cases 

8 Cases 

4 Cases 

4 Cases 

IV B 

-^18 db 

-0 6 db 

+7 6 db 

+7 5 db 

No Change 

+15 0 db 

21 Cases 

2 Cases 

6 Cases 

31 Cases 

4 Cases 

27 Cases 


-0 7 db 

J-3 5 db 

+S 0 db 

+ 9 8 db 

+ 10 5 db 

+9 7 db 


If the lesults aie tabulated on the basis of aii-bone gap 
closuie (Table III), we get a much more favoiable impiession 
of this type of suigeiy A total of 179 cases (65 5 per cent) 
reaped a level of closure of the air-bone gap by 30 db The 
ail-bone gap was closed by 15 db in 75 cases (27 5 per cent) 
2iiy authois leport then lesults on the basis of aii-bone 
sap closuie The lesults in the pxesent series approach the 
lesults leported by Wullstein® and others, when this method 
Was used 

The significance of oval window pathology was examined in 
^Apes III and IV tjunpanoplasty (see Table IV) The lesults 
adhesions, granulations or cholesteatoma 
OA'al wmdow the lesults were unifoimly pool in 
is\ ^1 wheie this pathology was obseived If heaimg 
be impioved fenestration will probably be of benefit 
i^oviding the labyiinth lesponds normally to the caloiic test 
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and the lound window membiane is functioning When the 
stapes was found fixed and was not mobilized the heaimg 
status was not impioved by tympanoplasty as would be ex¬ 
pected These ten cases might again be improved by fenes- 
tiation 

In nine cases a fixed stapes was mobilized eithei initially 
or as a secondaiy pioceduie If done initially the eai must 
be absolutely free of suppuration foi many months The nine 
cases showed a significant gam as a lesult of mobilization 
Removal of the footplate and leplacement with a suitable 
graft may be done in the futuie after piopei leseaich in this 
type of situation 

When the windows weie normal the results were stukingly 
good in Types III and IV tympanoplasty and especially so 
when the graft did not perforate Nine cases of Type IH- 
gained on the average 20,6 db, 16 cases of Type IITB game 
22 4 db, four cases of Type IV-A gained 15 0 db and 27 cases 
of Type IV-B gained 9 7 db 

DISCUSSION 

Tympanoplastic surgery is still in its formative stage To 
obtain any degree of success and avoid the many pitfa s ns 
surgery will require mastery of every aspect of oto ogica 
surgery Preoperative clinical investigation will lequiie cai 
ful otoscopic examination, complete audiometiic assessm^^i 
sound probing and patch testing where feasible, tes s 
Eustachian tube patency and radiological examination o 
temporal bone 

Contraindications for this surgery must be sought for 
They include 

1 Intracranial complications 

2 Tubal infection of the middle ear in early childhood 

3 Nasopharyngeal and sinus suppuration (these must 
eiadicated as a preliminary procedure) 

U Age over 60 



PROCTOR PITFALLS IN TYMPANOPLASTY 


1443 


S Chionic infection in constitutional diseases—alleigic 
states, tuberculosis, etc 

G Extensive osteitic changes in the labyimthine capsule 

7" Occluded Eustachian tube 

8 Extensive mucosal deficiency in the tympanum 

G Pool bone conduction, i e, moie than 30 db loss 

TjTnpanoplastic suigeiy should not be unduly delayed 
Piotiacted inflammatoiy piocesses cause piogiessive destiuc- 
tion of noimal tissues in the middle ear cleft The j-oungei 
the patient and the moie lecent the infection, the bettei the 
lesults in leconstiuctive suigeiy 

If healing is good in the piesence of chronic inflanmiations, 
no not exploie the eai unnecessaiily The lesults mth the 
conseiiative ladical mastoidectomy have in the past been 
'ei,\ good If a conservative radical pioceduie turns out 
atei to be disappointing a second stage operation can be done 
fhe h\o-stage operation should also be kept m mind when 
seieie inflammatoiy changes aie encountered and one cannot 
ecide Math cei'tainty as to what is ie\eisible and what is not 
reversible 

The fact that this smgeiy is piimaiilv done for contiol of 
rir ection should be impressed on the patient, fui-theimoie, 
e patient should be told that healing may be made woi*se 
? ^^6 healing process The patient should not be 

0 expect a hearing gam, for if it is not forthcoming 
sre Mill be a profound disappointment, e\en though piogies- 
sire infection has been eliminated from that ear 

h emphasize at this point that the giafts must be 

carefully Once m place they should be carefully 
th tightly for fear of ischemia, or too looselj' so 

eiaff from its intended position The packing on the 

me- I’c distuibed for two weeks Once the pack- 

j removed the graft must not be touched rvith swabs or 
^^luments for sereral months The blood supply is pre- 
®crne time The patient must be warned against 
-e lowing and sneezing Inflations had bettei not be done 
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foi SIX to eight weeks foi fear of detaching a poition of the 
giaft An inflation to pi event adhesions will be just as apt 
to detach the peripheiy of the graft. 

The mucosa on the walls of the middle eai and on the os¬ 
sicles must not be touched or piobed Suction tips must not 
be applied to normal mucosa Bone chips and blood clots 
must be lemoved completely and with care 

Revision opeiations lepoited by Goto^ in 65 cases showed 
that failures weie due to edematous swelling of the mucosa 
aiound the ossicles (seven cases), gianulations about the 
stapes (12), gianulations in the niches, hypotympanum oi 
sinus tympanicus (15), peiilabyiinthme oi mastoid infection 
(11), diy pelforations of the giaft (11), sepaiation of stapes 
from the drum (3), postoperative labyiinthitis (2), ova 
window covered with the giaft (2) adhesions ossicles (2) 

Jongkees* leopeiated 29 failuies in a senes of 200 tympano 
plasties In eight of these cases the ossicles had been pie 
seived In some cases the middle ear and attic had no ee 
cleaned out enough, and in otheis the attic had been c ose 
by a skin flap and gianulations or cholesteatoma 
again In one case the ossicles had been dislocated e c 
eluded that it was unwise to leave diseased ossicles an m 
seemed bettei not to close the epitympanum because 
it open did not deteiioiate heaiing and it facilitated t e c e 
ing of this impoitant legion If the attic is closed wi n 
cholesteatoma oi gianulations may glow undetecte m 
space thus foimed 

In levising nine cases with the giaft oi dium 
stapes, Jongkees found that in some, the stapes ^ 

fiactuied He suggested that the stapes be cleane 
posteiioi to anteiioi diiection to avoid a fiactuie 
cleaning the stapes the stapedius tendon should be cu 
one case the stapes had been destioyed by gianulation 
lesults in this gioup weie also due to fg the 

thick a giaft to the stapes oi to adheience of the gia 
piomontoiy ^ 

In levising 11 cases with the giaft oi dium placed on 
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piomontory, the oval window was found to be closed by tough 
connective tissue in tluee cases and in the lemaiiung eight 
cases the giaft had been placed ovei* the footplate and either 
had not healed to the footplate, oi tluck scai tissue had filled 
the niche 


Many of the cases, with hearing which became woise follow¬ 
ing tjTnpanoplastj*, had such heaiing losses on the basis of a 
postoperative neuial loss In the piesent series 30 cases in 
Types III, IV and V had 10 db oi moie of healing loss as a 
lesult of this suigerj^ In 18 of these the loss was piedoim- 
nantly of the neuial type and in all of these excessive granula¬ 
tions had been removed from the windows In such instances, 
it IS not unusual to find only a membranous oval vnndow, and 
Undoubtedly manipulations stirred up a postoperative serous 
labyrinthitis One must conclude then tliat the removal of 
^anulations from the window niches may be a dangerous 
Procedure It would peihaps be bettei to leave such granula¬ 
tions alone and let them regress spontaneously in the post- 
operation period If lab 5 T.inthine function is preserved some 
of these cases may latei be fenestiated 


Schwetz,® in a studj* of 156 tympanoplastv cases, reported 
that 52 showed a severe inner ear lesion postoperatively 
Twenty-two of these represented a marked postoperative 
hearing loss as a result of tjTiipanoplastr’ 


^^Tempoiaij' facial paresis occurred trvice m this series of 
tjTnpanoplasties One cleared within a week and the 
second required six weeks Both cases were thought to be 
due to heat from the high speed bun Buklrman- lepoided 
paresis of the facial nerve m 27 of 233 tjTnpanoplasties It 
^as immediate m ten of his cases due to removal of granula- 
ons from the region of the honzontal poi-tion of the fallopian 
canal (four cases), as a result of lowering the facial canal 
^all and piercing of the nerve sheath bj’- small splinters or bj* 
emoirhage mto the canal In the delaj-ed paresis (17 cases), 
ukhman considered the following etiological factors pen- 
ueui-al inflammation, diffusion of toxins through dehiscences 
in the canal wall, injurv of vessels suppljnng the facial neiwe, 
nnd lastlv, hemorrhage 



1446 


PROCTOR PITFALLS IN TYMPANOPLASTY 


CONCLUSIONS 

1 Tympanoplasty lequiies a loutine discipline to be fully 
effective Routine manipulations in the following legions and 
in the Older given aie advised 1 mastoid and antium, 2 peii- 
labyiinthine aieas, 3 ossiculai chain, 4 epitympanum, 5 oval 
window, 6 round window, 7 tympanic sinus, 8 mesotym- 
panum, 9 hypotympanum, 10 Eustachian tube and 11 the 
dium membiane 

2 All mastoid and peiilabyimthine cells should be lemoved 
unless an antrotomy only is done 

3 If the bridge is to be pieseived it should be as flat and 
as wide as possible 

4 If the ossicles have a pathological mucosa it is advisable 
to lemove the incus and the head of the malleus 

5 Manipulations in the middle eai must be veiy gentle to 
avoid tiaumatizing normal mucosa 

6 If the stapes is suiiounded by pathological tissues it is 
bettei to place the dium head onto the promontory 

7 Extieme caution must be exeicised in lemoval of 
ogy fiom the window niches Seious labyrinthitis may 
velop and cause a neuial loss in heaiing 

8 The larger the graft the higher the incidence of peifoi 
tion and recurrent cholesteatoma 

9 Gholesteatomata aie confined to the attic and antrum, f 
long periods by the normal mucosal folds and Iigamen s in 
middle ear 

10 Hearing results are best reported on the basis of a 
bone gap closure 

11 Delayed hearing loss in Type IV tympanoplasty 
time be due to stiffening of the annular ligament at ei 
exposure to the external ear 

12 If the footplate becomes fixed in the oval 

can overcome this with fenestration, mobilization ot t 
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plate, 01 even lemoval of the footplate and insertion of a graft 
ovei the oval ■window. 

13 Excellent results in TjTies III and IV tvTiipanoplasty 
■were obtained when the window niches weie normal and the 
grafts did not perforate 

li The patient should be made to undeistand that this 
surgery IS performed in Older to a contiol infection, h pre¬ 
sent further hearing loss, c attempt to obtain improved 
hearing bv reconstructive techniques At the same time it 
should be emphasized that hearing is very often lelativelv un¬ 
changed and may even become worse (15 pei cent) 

lo Failures due to lecuiient cholesteatoma, peifoiations 
of the graft and failures to obtain a satisfactory hearing gam 
niav respond to exploration and repeat grafting 
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MINIATURE AIR DRILL FOR MICRO-TYMPANIC 
PROCEDURES •>= 


Robin P Michelson, M D , 

Redwood City, Calif 

The instiuments and dulls, paiticulaily cutting instiuments, 
available at the piesent time foi micio-tympanic pioceduies, 
such as the stapes mobilization opeiation, have gone thiougli 
an evolutionaly peiiod in which the size has been deci eased 
to a point wheie their usefulness is gieatly increased In 
devising the miniature di ill, the author had this idea in mind 
The cutting tool is only eight-one-thousandths of an inch in 
diameter, and lesembles a jewelei’s pivot dull It is sheathe 
and suppoited almost to its tip by a No 25 gauge hypodeimic 
needle tubing This, in turn, is suppoited by a still laigei, 
01 No 20 gauge hypodeimic tubing, which in tuin, fits m o 
the tapered nose section of the tuibine housing The sup 
poiting sleeve which slides into this section can be move m 
and out so that the shank of the cutting head that is ’ 

may be vaiied to suit the operator, also, the length o 
entile dull can be varied somewhat by putting in longei 
shelter cutteis The cutteis aie made of stainless stee 
wiie which IS leadily available in most haidwaie stoies 
shaipening of the point was done undei micioscope, u i izi^^ 
a fine high speed grinding wheel Fust two fla s we 
giound on each side of the wiie, and these weie 
at the tip to a point The point was then shaipened y 
lieving” the oblique or slanting sui faces It was foun ^ 
this tool could be used eithei as a dulling instiument oi vo 
cut sideways The tapered section of the tuibine 
appioximately two inches long while the tuibine housing 
taming the an motor is approximately seven-tent s o 
inch long, and thiee-tenths of an inch in diametei 

handle is three inches long and is set into the tuibine o 

- 

•From the Department of Otolaryngolog-j Division of Siirger 
University School of Medicine Office md 

Editor’s Note This manuscript recel\ed in The Lar'nRos 
accepted for publication May 4 1960 
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Fig 1 Instrument before assembK sboning air motor parts 


at a 4o-degiee angle, and is itself tliree inches long The an 
IS fed in tlirough a connection to the hj-podeiniic needle hub 
at the leai of the handle, and the spent an is also exliausted 
out the lear of the handle 

Speeds of tlie deiice can be vaiied fiom a point iiheie the 
cuttei IS just baiely turning o^el', to approximately 225,000 
HPil at 40 pounds of piessuie This upper speed limit is 
only estimated, and at piesent no tests of its speed have been 



1450 


MICHELSON MINIATURE AIR DRILL 


f - 'V 



rifj 2 Anotliei Mew of the issemblea instiuioent 


done Noise and vibiation have been almost entuey 
nated, and one cannot tell wliethei oi not the tin 
lunning unless it is actually held to the eai 

The noise has been eliminated by the use of an 
till bine in which the an is used to push the blades 
usual Pelton wheel-type of tiubine, the blades in iota i ^ 
to chop the ail-stiearn, thus a distinct whine oi siien 
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pioduced This has been eliminated m this device, since the 
noise would definitely be objectionable in ear snigeiy 

Steiilization may be accomplished by boiling in oil followed 
by a rinse m absolute alcohol and ethei, followed by lufaii- 
cation with a light special oil In practice, the anthoi has 
soaked his instiument in absolute alcohol and then followed 
this up with ethei, and then a few diops of oil applied to the 
ball beaimgs at eitliei end of the turbine before putting the 
instillment into opeiation The miniatuie ball bearings in 
this instiument jam lather easilv so that extreme care must 
be used in allowing particles of dust oi diit to enter the 
tuibine housing while it is in use Foi this reason, a five 
uiicion filtei and suitable contiol valve with gauge must be 
used 

The dull may be stopped and stalled and its speed con- 
hoiled rvith a small piessuie control ralve m the plastic air¬ 
line Tins can be incorpoiated into a foot-controlled switch 
01 valve 01 the opeiatoi mav hold it in his othei hand The 
sutne dull weighs one ounce 

In two cases that he has opeiated upon, the authoi has 
found that it has been possible to cut a small groove aiound 
the footplate without disturbing the crura It has been neces¬ 
sary, howevei, to cut the stapedius tendon in Older to accom¬ 
plish this, thus, it IS possible to lemore the entire footplate 
uithout fiactuiing it or entering the labrninth In cadaver 
uiateiial, it was found that it was possible to dull a hole 
thiough the neck of the stapes without distuibing it, or dis¬ 
locating the footplate fiom the oral window 

This dull IS manufactured by the Stoiz Instiument Co , St 
LOUIS, i\Io See then advertisement on page 5 of this issue 

S9 Biich Street 
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PHYSIOLOGY OF OLFACTION AND GUSTATION 
Lloyd M Bbidler, M D , (By Invitation) 

Receptors fox the olfactoiy, visual and auditoiy senses aie 
well piotected, but since the gustatoiy sense must be accessi e 
to ingested food, it is piovided with anothei piotective mec 
anism, namely the ability to I’egeneiate taste buds following 
any tiauma to the neive mechanism The taste cells lepio 
duce each othei thiough mitotic division, also, the innei va ion 
via the choida tympani and the glossophaiyngeal pio ^ 
taste function aftei injury to any one neive bund e 
Beidler demonstiated the lesults of electiophysical 
gations in animals on the mechanism of taste 
These delineate the aieas sensitive to vaiious taste ^ 

While some fibeis lespond chiefly to one taste quality, a 
the fibeis are capable of lespondmg to a lessei degiee o 
other qualities 

The olfactoiy function diffeis gieatly fiom the gustatmy 
in that it can diffeientiate thousands of odois at ‘ 

tions as much as a million times moie dilute than , 

mally used in gustation The olfactoiy leceptois aie i 
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neurons and not differentiated epithelial cells, and then 
dendritic processes numbei into the millions as against less 
than 1,000 taste receptoi-s The functional significance of this 
large number of leceptois is not knoira, but it may be related 
to odor qualitj' disci imination 

Di Beidlei desciibed the expeiiments on animals, wheieby 
the responses to stimulation by odors were recorded through 
an oscilloscope and a Sanborn recordei. It was showm that 
the trigeminal nerve participates in odoi detection at vaiious 
levels although to a diffeient degree fiom the olfactory neive 


electron microscopy of the olfactory 

AND GUSTATORY PATHWAYS 
A J DE Lorenzo, Ph D , M D , (By Invitation) 

Examination of the olfactory mucosa and the papillae fohata 
of the labbit under election microscopy reveals some marked 
differences in their leceptoi mechanism Since no definite 
structural ^allatlon could be demonstrated in the olfactoij’ 
leceptois, disciimination of odois can be attributed only to 
the \aiying reactions of the receptors to molecules of varjnng 
structure The fine structure of the receptor cells, then 
supporting cells and the arrangement of the ciliary processes 
all beautifully seen through electron microscopy 

Examination of the taste buds by this same method reveals 
leceptoi cells in various stages of development thus demon- 
stiating the rapid turnover as new cells replace the old This 
si^iggests that new nerve fibeis are constantly regenerating 
3ad that specificitj' of function is determined by the axon 
to cell contiguitj' at anv particulai time 

DISCUSSION 

thp*n Proetz asked i\hether Dr Beidler could sav a vrord about 

(Propt "bat he calls in his last slide an adaptation and -nhich he 

raturti ^ denote as fractional fatigue, nameh a specific and 

5ji , ' progressing insensitivitv to certain odors, as for instance tobacco 
Pjj ® ‘b b room, w hich can be rapidb revived and which has no effect 
Prtam contiguous odors, these remaining as sharp as e'er Is this 
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a matter of fatigue involving individual leceptois among the millions, oi 
IS It a function of the tuinever, oi what is the explanation’ This is a 
phenomenon not encountei ed anywhere else in the body with the possible 
exception of the eye The explanation of this phenomenon might lead to 
a gieat deal of valuable infoimation as to the natuie of the olfactorj 
process 

Dr Beidler, in reply, stated that adaptation is usually defined as the 
declining response under constant stimulation In the eye most of it Is 
in the sense organ In olfaction, under constant stimulation, if lecorded 
directly from the leceptor, there is no adaptation at low concentration 
of odors, however, at high concentrations adaptation is complete On 
the other hand if you take the same odor, stimuli, same concentiations 
and study the olfactory bulb, you find the adaptation does occur even at 
low concentrations, so we have adaptation in two places one at the 
leceptor at high concentrations immediately, and the othei at all con 
centiations in the olfactory bulb, thus it would appear that adaptation 
is a property of all neural systems except possibly the peripheral nerve 
fiber itself 


CINEFLUOROGRAPHY IN THE PRE- AND 
POSTOPERATIVE MANAGEMENT OF 
LARYNGEAL CANCER 

John A Kirchner, M D , (By Invitation) 

Di Kiichnei cited seveial cases which illustiated the value 
of cinefluoiogiaphy in the diagnosis and management of cai ci¬ 
nema of the larynx. This pioceduie supplements loutine 
examination and laminagrams by moie effectively dehnea mg 
the extent of masses and the mobility of muscles This may 
be veiy important in the decision between suigeiy and in a m 
tion In the postopeiative follow-up causes of dysp agm 
weie determined as due to bunching of the pharyngeal muse e 
or to the formation of a false pocket as shown m cases ci e 


DISCUSSION 

Di Joseph Oguia has employed tins pioceduie as an it a 

between the indirect and the direct examination and co 
valuable adjunct in diagnosis, as pointed out by the essayis 
objection to it is the time and cost involved 

He has been asked what type of Dionosil he has used 
tlie oily solution is less likely to cause granuloma formati ^ 

Dr Corgill requested an opinion from Dr Kirchnei ^Vi’sectlon, 

lecent case of his where in the course of a very ],as been 

the left vagus nerve was removed Since then the pauc 
regurgitating soft foods and fluids thi ough the nose This 
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at intervals He "(vould like to knoiv ivhether this as due to malfunction 
of the cricopharvngeus and whether resection of this muscle might not 
rehere the condition 

Dr Kirchner replied that in his opinion the condition was not due to 
spasm of the muscle and, therefore, a resection of it would not be the 
answer He has seen regurgitation m patients whose vagus nerve was 
not damaged and in cases where there was no stricture The picture is, 
therefore, veri confusing, and he personallj cannot suppb a definite 
answer 


the anatomy and physiology of the larynx 

AND EAR OF THE BAT 

Alvin Novick, M D , (By Invitation) 

Manusciipt Not Available 


laryngeal manifestations of systemic 

DISEASE 

Walter H Maloney, M D 

Li Maloney called attention to seveial systemic disoideis 
which lesult in laijTigeal manifestations Hypo-metabolic 
states even m the piesence of noimal PBI may be the cause of 
hoaiseness due to edema Thyioid leplacenient at the cell 
level thiough tii-iodothyionme has pi oven veiy effectne 

Gianulomatous lesions should suggest not only TB but also 
laiious micotic conditions such as histoplasmosis, blastomy¬ 
cosis and actinomycosis Diagnosis may depend on a thoiough 
nistorj’ as to enviionment, woiking conditions, tiavel, etc 

Collagen diseases such as iheuniatoid aithiitis, deinia- 
niyositis, lupus, polyaiteiitis nodosa and scleioderma may 
e associated with histologic evidence of connective tissue 
cianges m the laijmx When the diagnosis is established 
proper steioid theiapy should bung about a lestoiation to 
normal function The pitfalls of this foim of theiapy aie 
pointed out along with the pi ecautions that should be taken 
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DISCUSSION 

Di Francis W Davison likes to use the term “mucosal behavior” 
in describing laiyngeal symptoms when a neoplasm has been ruled out, 
particularly in cases where systemic disordeis are the cause He, also, 
favors the use of thyroid therapy when clinically indicated, despite the 
lack of confirming laboiatory findings, although there aie times when 
the patient should be leferred to an endociinologist 

Dr Maloney acknowledged his indebtedness to Dr Davison, when he 
worked with him, foi calling his attention to these pioblems He em 
phasized the point that we laryngologists should know more about the 
action of the steioids and then application in suitable cases without 
having to consult with an endociinologist on even occasion 


CLINICAL TESTING VERSUS ELECTROMYOGRAPHY 

David W Brewer, M D , 

F Faaborg Anderson, M D , 

and 

F Bertram Briess 

Faaboig Andei son’s method of obtaining electiomyogiaph^'^ 
determinations of all of the intiinsic muscles of the laiyn>^ 
was thoioughly tested out by Biewer and Biiess The eci 
nique of the application of the electiodes into the indivi ua 
muscles and leadings obtained at lest and undei vaiious 
states of vocalization, lesulted in accurate deteiminations o 
the activity of the muscles and deviations fiom the noim 
whethei hypo- oi hypei function 

This pioceduie is veiy valuable in substantiating the la 
tionale of voice theiapy and explains the lesults o ’ 

thus a new diagnostic method is added to the aimarnen 
of the laiyngologist and the voice theiapist The 
gologist deteimines the status of the vocal appaiatus y 
histoiy and examination, the faults aie demonstiate S 
theiapist in his clinical voice testing, who then dnec ® 
theiapy Their results are confirmed by the elec ro 
graphic readings 

Dr Faaboig Anderson demonstrated the ^ 
various levels showing the close relationship between 
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clinical voice testing and the electiomyogiaphic actmtj of 
the muscles This is dramatically levealed when applied to 
cases wheie disturbances in speech pioduction and phonation 
veie tested prioi to and subsequent to theiapy thus sub¬ 
stantiating the \alue of electiomvogiaphj' as an adjunct in 
the diagnosis and theiapy 

Ml Biiess whose woik in the field of voice theiapy has 
been pieviously leported, supplemented the demonstiation by 
pointing out the close lelationship between the two methods 
as illustrated in the slides and lecoi dings of typical cases 
His diagnosis of hypo- or hjqiei function winch he could 
deteimine as oiiginating in this oi that muscle oi gioup of 
muscles could be confiimed by this new objective method, 
the two being paiallel to a lemaikable degiee 

DISCUSSION 

Dr Joseph P Atkins expressed his enthusiasm over the proceduies 
uescnbed which he is convinced mav be means of solving man^ problems 
relating to larvngeal paralvses Dr Brewer thanked Dr Atkins for his 
wmment and called attention to Dr Faaborg Anderson s first publica¬ 
tion vhich initiated this procedure and described larious tvpes of lar^Ti 
seal paralvsis, a ier\ interesting piece of ini estigation 


the use of regional flap in head and 

NECK SURGERY 


John J Conley, M D 


Regional flap foi the immediate cox ei age of defects fol- 
oving suigeiy of the neck offeis the gieat adx’antage of 
s ortened conx^alescence as well as adequate piotection foi the 
Diajoi arteiies 


t IS indicated in cases xvheie the vitality of the bed is im- 
Paiied thiough piior iiiadiation, in cases xx'heie the malig- 
Dancx has inx olx'ed the cox’ei ing tissues as xx*ell as the mucosal 
surfaces and in instances xxheie the skin is used foi the foi- 
Diation of the ceivical esophagus 

The flaps aie deiix^ed fiom the anteiioi chest, the nape 
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of the neck oi the scalp depending upon the location of the 
neck defect and the sex of the patient 

Large flaps aie laised immediately following the definitive 
suigery and sutmed into the defect The donoi area is cov¬ 
ered with a thick split free skin graft Dr Conley showed a 
number of slides illustrating a variety of flaps tailoied to 
the particulai needs of the individual case 

DISCUSSION 

Dr John M Converse pointed out the advantages of the procedures 
described by Dr Conley It obviates the necessity for preliminary plan 
ning and preparation of flaps which may not fit exactly the needs of the 
particular case when the resection has been completed What Dr Conley 
failed to emphasize was the fact that these flaps must be handled with 
great care and delicacy which is something acquired only after long ex 
perience Since the flaps must receive some blood supply from the 
recipient area as soon as possible it is important that the coaptation he 
perfect and without tension 

Dr Julius McCall mentioned his experience in four cases where a 
spontaneous rupture of the carotid artery complicated surgery after ex 
tensive irradiation As a result he now follows Dr Conley’s suggestions 
and plans a prompt coverage with an adjacent flap in every case wner 
11 radiation has preceded neck surgery 

Dr Conley lecalled having heard Dr McCall mention the 
hemorrhage cases last vear and is pleased to note that he has aaop 
the procedure described in this presentation 


POSTERIOR CHOANAL ATRESIA 

Daniel C Baker, M D , 

Jules G Waltner, M D , (By Invitation), 
and 

William Novick, M D , (By Invitation) 

Fifteen cases of choanal atiesia aie leported, of which five 
were bilateral Ten were bony and five weie membranous 
The youngest patient opeiated upon ivas 22 months In 
cases the bilateial obstiuction was membianous and nn 
operated upon via the mtianasai route 

The best lesults weie obtained through the transpalatme 
approach To prevent postoperative closuie a piece of cleare 
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X-iay film was mtioduced in a vertical plane extending fiom 
the tip of the nose to the choana This was found to be more 
satisfactoiy than a polyethylene tube 


DISCUSSION 

Dr L-vTnan G Richaids suggested that in adults haiing a unilateral 
atresia it is possible to ai oid the tedious and disagreeable palatal approach 
bv removing a generous poition of the septum so as to permit drainage 
from the obstructed side to find its way into the opposite side This will 
relieve the constant accumulation of mucous in the obstructed side and 
permit breathing through both naies na the septal opening into the 
unobstructed side 

-Arthur J Cracoraner called attention to the necessitv of preserving 
the flap to cover the denuded areas and to make the bom opening large 
enough by remonng as much of the vomer as possible, also his incision 
IS not so close to the teeth as shown, because it is extremelv difficult to 
push a large palatal flap backwards in a small child 

He has used the polj ethylene tube not so much with idea of maintain¬ 
ing patency as for the purpose of keeping the flap in place 

Herbert H Harris recalled Dr Atkin’s mentioning that these 
Children do not breathe in ell or eat well foi about fne months What 
hoes he do about it’ Dr Harris stated that he does a tracheotomy earh 
postpones the correction of the atresia until the age of two He is 
J°°^iiccd that the palatal approach is the best, and he uses a dental burr 
to thin down the lateral wall and take off the posterioi end of the septum 
Jh Mults he has done these via the transeptal route much as described 
u' Dr Richards Occasionallv one has to punch out subsequent scar 
tissue formation 

Shirlev Baron has operated upon a patient at only four months 
is not entirely convinced that a tracheotomy is necessary He called 
attention to ballooning the palate as a means of diagnosing bilateral 
tresia in a child This is seen when the tongue is depressed so that 
me child cannot exhale 

th^*^ L Williams after hearing Dr Hams’ remarks concerning 

. for doing earli tracheotomv was reminded of a paper written 

1 Gordon New about 40 lears ago in which he suggested putting a 
tube into the mouth and thi ough the palatal opening and fixing it 
fho* the child to breathe and permits delanng the operation until 

caiid. s condition impro'v es 

stS^ closed the discussion bi first commenting on Dr Richard’s 

and^?^^^ He feels that the palatal approach is easier and more direct 
4s f involve any more surgerj than the transnasal approach 

bini°'^Wu comment it is possible that he (Harris) misunderstood 

.u ®did was that the newborn does not learn to breathe 

gh the mouth until fii e months of age 

brM it is necessaii in some cases but not all A mem 

chilrt"*^ atresia can be peiforated easilj and a tube inserted so the 
dpfir, breathe until he learns to breathe through his mouth Then 
itiie surgeri can be earned out 

fomt^^*^ bot heard of the ballooning test but would be on the lookout 
f*® bad not heard of New’s operation but was lery much 
mterested to know about it 
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FINDINGS REFERABLE TO THE UPPER PART OF 
THE RESPIRATORY TRACT IN WEGENER’S 
GRANULOMATOSIS 

Henry A Brown, M D , 
and 

Lewis B Woolner, M D , (By Invitation) 

Dis Brown and Woolnei gave the histones of six cases of 
Wegener’s granulomatosis with the autopsy findings in fom 
One patient, a girl of 14, suivived The case was evident y a 
mild one 

The authois agiee with othei obseiveis that this syndiome 
and lethal midline granuloma aie one and the same, even 
though in some instances the involvement of internal oigans 
was not obseived Analysis of most cases show tlia 
piocess begins in the uppei lespiratoiy tiact and later , 
the internal organs such as the lungs, kidneys, hvei c 
spleen The chaiacteristic autopsy findings aie those o 

geneialized penal teiitis nodosa Failuie to demons la e 

111 the biopsies from the nose and thioat may be ue o 
complete seaich of the tissues thioughout 

In none of the cases cited was theie any evidence 
lum cell sarcoma which some obseiveis seem to t m * 
leal cause of the process 


DISCUSSION 

Di Henr\ L WUliams stated that he has always 
line gianulomas and Wegener's granulomatosis -were nasal lesions 

being varied manifestations of a periarteritis nouosa by local 

may be either pnmaiy oi secondaiy and are frequently mciie 
infection j,ot 

Di Toseph P Atkins has obseived that skin lesion 

necessarily involved pnmaiily, being secondaiy to a n 

The histologic picture of biopsies fiom ^^^(’'‘‘iil^entarnatiire of 
often obscured by secondaiy infection so that the . ,,arts of tUc 

the process is not leadily detei mined Lesions fiom 
body will show a dealer pictuie ,s 

Di Atkins feels that since the tiue nature of f ,ious clinical 

not understood we had better retain the definltelv deter 

manifestations until the pathogenesis of the disease is dei 

mined 



PROCEEDINGS OF AMER LARYNGOL ASSOC 


1461 


Di Van Ahea asked the essa'ist "why he stresses the importance of a 
history of previous upper respiratorv infection when the incidence of 
this disease is so minimal considering the vast number of cases of respira¬ 
torv infection He recalled an article bv Dr Otto Saphir, a pathologist in 
Chicago, who found cases of periarteritis nodosa apparently resulting from 
the administration of sulfonamides Has Dr Brown ever noted such a 
connection in any of his cases’ 

Dr Brown replied to Dr 1 an AH ea s query hi stating that no one can 
sa\ wh^ ‘Wagener’s granulomatosis should de^elop in so few of the 
thousands of respirator} infections, but the implication mav be that the 
respirator' infection (and this mai appH also to the taking of sulfa 
drugs) lovers the local resistance and favors the development of the more 
serious disease It is to be noted that more thorough histologic studv of 
biopsies and post mortem specimens mai bring to light the true nature of 
the disorder 


THE CEREBRAL CORTEX AND HEARING 
Lamar Roberts, M D , (By Invitation) 

An attempt to evaluate the ceiebial cortical function in 
lelation to heaiing was made thiough animal expeiiments as 
''ell as obseivation in the human The animal expeiiments in 
cats and monkeys consisted of evoked potentials, cortical 
stimulation and ablation, and in man by stimulation of the 
exposed coitex undei local anesthesia and obseivations follow¬ 
ing diseases and excisions It appeals that fiequency dis¬ 
ci imination IS not found in the cortex but m the medial genicu- 
lum wheieas sound localization and pattem disci imination aie 
affected by coitical lesions which aie moie difficult than 
simple fiequency disciiminations Although some of the tech¬ 
niques used in the laboiatoiy can be earned o%ei to the 
numan, fuithei expeiiments on men aie necessaiy to analyze 
auditoiy stimuli dm mg coitical stimulation undei local anes- 
nesia Not only aie the known auditoiy centeis lepiesented 
ut it appeals that the tempoial and insulai aieas also pai- 
icipate in this function Theoiies of heaiing must also take 
into consideiation the ti pes of defects seen in both cential and 
Peiipheial lesions Furthei studies aie necessaiy to delineate 
nioie accuiately the lelationship between the two 

^0 discussion 
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SOME CLINICAL ASPECTS OF APHASIA 
J R Brown, M D , (By Invitation) 

Dr Bioivn defined aphasia as a piimaiy disorder of the 
reception, manipulation and expression of language "Ph- 
mary” excludes defects secondaiy to deafness, motor loss of 
speech mechanism, intellectual defects and emotional dis¬ 
orders 

It IS generally agreed that the speech centers m 
handed persons is in the left hemisphere whereas in le - 
handed persons a small proportion may be m the ng 
hemisphere. 

As for location, the evidence points to the posterior 
of the temporal lobe, the Broca center and the junction o e 
parieto-occipital lobes In very few cases has the lesion een 
found in the frontal lobe or adjacent portion of the tempoia 
lobe 

The various levels of speaking are listed as follows the 
automatic, the socially reactive, the ability to utter e 
sued specific word, the ability to convey ideas accuia 
and discuss concrete matters and the ability to ^ 

abstract ideas clearly The more severe the aphasia e o 
the level of speaking in the order described above 

Basic defects in aphasia are blocks and distortions wh 
the essayist describes in detail 

Prognosis depends on the nature of the lesion A 
which IS stabilized within three months may 
definite forecasting as to futuie improvement an oi 
basis for corrective speech therapy 

No discussion 


THE PAROTID GLAND IN MIKULICZ’S DISEASE 
AND SJOGREN’S SYNDROME 
William G Hemenway, M D , (By Invitation) 

of Mikulicz’s disease and six cases of Sjogiens 


Four cases 
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sjTidiome weie piesented Pathologicallj, 

the paiotid gland appears to be the same 

The diffeience betn^een the tnm lies in the fact that the glan - 

lai involvement in Sjogren's sjmdiome is onlj one aspec 

a constitutional affection which includes ocular, piaiynge 

and aithiitic lesions The sjmdiome is also foun pic 

nantly in females, wheieas the Miknhcz disease is found in 

both sexes 

The pathologic findings aie destruction of the ^‘cini and 
piolifeiation of lymphoid cells which block the due la 
giams show a pictuie of sialectasis The term c\io 
hnuphoepithehal sialadenitis” seems piefeiable as a escii 
tn e term in both conditions 

No discussion 


THE SPHENOIDAL SINUS IN ITS RELATIONSHIP 
TO THE SELLA TURCICA 

Ggnnab Hammar, M D , (By Invitation) 

Di Hammai piesented a study of the lelationship of the 
sphenoid sinus to the sella turcica based on planagi ap is in a 
senes of 105 hypophysectomies and 120 consecuLve post- 
moi terns These pictuies indicate thiee types of sinuses, 
namely, conchal, sella and pie-sella The concha ype is 
small, does not leach into the body of the sphenoid and is 
sepaiated fiom the sella by cancellous bone about 10 mm 
thick 

In the pie-sellai type the cavity does not extend beyoi^ a 
plane peipendiculai to the sphenoidal plane through the tubei- 
culum sella, a line easily located in the ladiogram The an- 
teiioi wall of the sella does not bulge into the cavity In the 
sellai tjT)e the anteiioi wall and flooi of the sella bulge into 
the cavity fiom which it is sepaiated bj* no moie than 1 mm 
of bone This type is found in botli sides m 59 pei cent o 
the cases Mixed pie-sellai and sellai types occur in 2( pei 
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cent of cases Thus a sellai type is seen at least on one side 
in 86 pel cent of all cases 

Di Hammai then desciibed the vaiiations in position of 
the inteisinus septum and othei septums that may be found. 

All of this data is peitinent since hypophyseal suigeiy is 
being employed in so many cases of mammaiy caicinoma 

Di Hammai lecommends planagiaphs taken in both the 
fiontal and axial planes 


TRANS-ANTRO SPHENOIDAL HYPOPHYSECTOMV 
Carl-Axel Hamberger, M D , (By Invitation) 

Dr Hambeigei desciibed in detail the technique of 
antial hypophysectomy with appiopiiate illustiations 
consideis this appioach the least dangeious, offeiing a 
same time a wide exposuie The opeiation is divided m o 
proceduies fust, the sinus opeiation, second, t ® . 

physeal opeiation The fust stage compiises t e su a ^ 
exposuie of the antrum, lemoval of its medial wa , cxen 
tion of the ethmoids and wide opening of the sphenoi s 
lemoval of the intei sinus septum 

Di Hambeigei then desciibed the appioach to 
pophysis, showing the layeis encounteied, 
supply which should be avoided, the capsule w ic is 
and the gland which is shelled out, seveiing ^ 

Some ceiebiospmal dischaige follows foi a shoi i ^ 
soon subsides The cavity is packed with muscle i 
gauze which is left in situ foi six to nine days 

Hoiraonal theiapy is instituted fust by 
100 mg I M , and latei by mouth Postopeiative p y 

usually model ate 

The authoi and his associates have done 150 of these 
tions Theie have been thiee cases of meningitis 
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Definite statements as to the final lesults cannot be made 
at present since so much depends on the selection of cases 

In young women wheie oophoiectomy has been effective 
good lesults fiom hypophysectomy may be expected in about 
80 pel cent 

In all women, wheie piimaiy hj^pophysectomy is done, an 
objective iemission will follow m about 30 pel cent 

The opeiation was done in 30 cases of diabetes with letinal 
changes All became insulin sensitive, and the tendency to 
acidosis disappeaied Piogi'ession of the letmopathy ceased, 
howevei, opeiation must be perfoimed befoie any seveie pio- 
hfeiation of the vitieous has appealed 


DISCUSSION 

Dr Geoffrey Bateman acknowledged his indebtedness to Dr Hambergei 
tor the pnnlege of seeing him do this operation He himself, has been 
doing a similar operation in -tthich the nasal septum is lesected first, 
noweier, the ethmoids are exposed through an orbital incision affording 
a direct approach to the sphenoid which is alreadi located by the pack 
septal operation The nasal mucosa can readih be pushed out 
'"^ar thus affoiding enough space for the operating microscope 
which has proied iei\ helpful in delineating the various structures 

Dr W Likeh Simpson agreed that both the tiansantial and the orbital 
approach can afford adequate exposure He would suggest infracting the 
posterior part of the septum for additional space 


arytenoidectomy in children 

Robert E Priest, M D , 

Harold S Ulvestad, M D , 

Frank Van de Water, M D , 
and 

Robert J Richardson, M D , (Bv Invitation) 

Thiee cases of bilateial abductoi paialjsis of the vocal 
^01 ds in childien weie presented Two of these weie due to 
Po lomyelitis and the thud fiom unknown cause The ages 
'aried fiom two yeais to 16 yeais In all thiee cases the 
Pa lents had worn tiacheotomy tubes foi some time and weie 
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able to discard them aftei the aiytenoidectomy The tech¬ 
nique employed was a modification of Woodman’s 

DISCUSSION 

Dr Kenneth C Johnston would prefer to postpone surgeiy m these 
children at least until they had reached the age of five oi six They have 
seen about 40 to 50 cases of which only 12 were bilateral Those occuirlng 
in newborn or seen in early infancy were subjected only to tracheotomy 
Of the unilateral cases, most of them had sufficient motility to permit 
adequate ventilation In two of these cases tracheotomy was necessaij 

Dr Johnston pointed out that bilateral paralysis in the newborn fre 
quently disappears In two cases tracheotomy was performed, and suh 
sequently it was seen that the cords had regained complete mobility 

Di Edgar P Cardwell reported a case of a voung man with bilateial 
paialysis, both cords In the cadavei position, the result of polio Latei 
he developed insufficiency, became dyspneic and required a tracheotomy 
Both cords were then in complete adduction It would appear that the 
patient recovered the use of his adductors but not the abductors The 
question now is, will the condition improve without an arytenoidectomy’’ 

Dr Edwin P Broyles laised the question as to whethei bilateial paral 
ysis due to polio is the lesult of vagus involvement or only the recurrent 
laryngeal The question is important, because the role of the superior 
laiyngeal neive must be taken into consideration 

Dr Joel J Pressman has found the operation readily performed m 
children because then aiytenoids are piopoitionately larger than those 
of the adult 

Dr Priest closed the discussion He did mention the case of a iMje 
girl with a bilateral paralysis who was operated upon but in 'wnom 
subsequent laryngoscopy failed to show any regeneration As to Dr Car 
well’s question one would have to wait quite a long time before It 
be apparent that recovei y of the abductors would or would not take piac 

Regarding the question whether the entire vagus was involved 
the recuirent laryngeal, he was unable to answer since these „ 

cases, however, he believed the entire vagus was involved, at least on 
side 

Dr Piessman’s comment vas veiy interesting and may well explain the 
good results obtained 


EARLY INVASION OF THE THYROID GLAND IN 
CARCINOMA OF THE GLOTTIS 

Ricardo Tapia Acuna, M D 

Attention is diiected to the possibility of abeirant tliyioi^ 
tissue in the inteiior of the laiynx as obseived by Di Acuna 
in at least two cases The thyioid gland may become invo ve 
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in caicinoma of the glottis without much gioss evidence of 
disease, howevei, it has been found that in these cases theie 
IS an abnoimal enlaigement of the thyioid cartilage In such 
cases it IS advisable to do a laij-ngectoniy and at the same 
time a partial thyioidectomy A paiamedian incision is 
lecommended with lateial flaps affolding good exposuie foi 
the neck dissection The details of the technique weie given 
in full 


DISCUSSION 

Dr Leroy A Schall was happv to see that Dr Tapia Acuna was doing 
a Wide field operation, something which he, himself had advocated for 
mam lears 

Dr Herbert H Harris during the past eight years has been lemoving 
at least one lobe of the thi roid particularly in low p\ riform sinus lesions 
and certam glottic lesions He had not seen a metastasis to the thvroid 
until last jear when a case of a cordal lesion treated hi irradiation 
de\ eloped a rapidlv growing carcinoma of the thvroid 

He feels that resection of the thvroid in most cases can do no barm 


the role of radiation therapy in carcinoma 
OF the larynx 

Joseph L Goldman, M D , 
and 

Sidney M Silverstone, M D 

An evaluation of the lesults of ladiation therapy in 312 
cases obseived at Mt Sinai hospital duiing a period of 35 
lears bungs out some inteiesting conclusions Carcinomas 
limited to the vocal coids and suitable for partial la^Tigec- 
tomy weie amenable to ladiation theiapy yielding 88 pei cent 
fu e-yeai cures Similai cases suitable foi total laryngectomy 
■''hen so tieated lesulted m 63 pel cent suiwual A 56 per 
cent suivival rate vas obtained in the anterior gioup of the 
cvtiinsic laiynx A 32 per cent suivival late was obtained 
Hi cases of the posteio-lateial gioup and 14 per cent in the 
extensive mvohement of the external laiwTix 

These statistics aie compaied with those fiom surgery 
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alone The techniques and dosage of the ladiation theiapy 
employed weie given along with recital of such factois as 
modalities and postiadiation edema Impiovement has been 
noted since adopting cobalt 60 teletheiapy 

Combined ladiation theiapy and suigeiy has not pioveii 
successful 


Di John Conley wondeied whj Di Goldman failed to compaie his 
statistics with those of othei inadiation specialists as Ledeimaii of 
London, McLess of the Guile Institute, Delgado of U S, Martin of Me 
moiial and Mai tin of Texas Theii average suivJval lates in hypo 
phaivnx cases average from 6 to 12 pei cent 

Suigeiy aftei massive inadiation unless peifoimed eaily jields pool 
lesults because of damage to the cliculation, vice veisa the same applies 
to inadiation following suigeiv 

Di Conley called attention to blood analysis indicating a high pc> 
centage of cancel cells in phenpheial veins in cases of cancel of the 
tongue He would suggest that Dr Goldman’s pilot pioject be eApaPoco 
to include the investigation of cancel cells in the blood The local 
findings may indicate €i cine uheieas the blood examination mav shoa a 
cancel emia 


Di F Jolinson Putney has not been able to achieve the 
inadiation claimed by Di Goldman The allovei figures 
lesults fiom suigeiy than inadiation although small 
lesions aie amenable to inadiation In leviewmg statistics *1!}° „ 

take the absolute figuie lathei than the determinate figuie „ 

say that patients aie dead of other causes we cannot be ceitam ^ u 
do not still have a cancel unless a complete autopsy is done m 
cases tlie patient is dead so fai as statistics aie conceined and oiu 
suivivois should be counted Dr Putney agiees that ii radiation i 
some value in extensive lesions xvheie suigeiy is contiaindicatea 

The question of lesectahllity of a tumor aftei inadiation poses a pi ah 
lem because post inadiation edema obscuies the pictuie 

Di Jeiome A Ililgei stiessed the impoitance of close 
tween tlie theiapist and the laiyngologist This is occasionallv • 
in some centers The point brought up by Di Conley coiicci unt, ■ 
ceremia points to the possibility of eiadicatlng the spread by m • 
chemotlierapy lie appioves of Di Goldman’s thesis that if tlie ,jjj- 
iiot favoiable following inadiation, one should lose no time in pro 
to ladical suigeiy 

Di Thomas C Galloway uho foi a long time hai bored ^ 
against iiradiation therapy, Is now xvJlljng to admit it has xaiu 
b\ the theiapist in conjunction with the laryngologist He ‘ 

call attention to the fact that inadiation itself may cause c< 
evidenced bj 121 cases of cancel of the thyroid and 3C „ jf,(o 

cncoid cancel following imidiation theiapy One most tpe 

consideiation the age of the patient A young 'L, ndlalioa 

secondai \ cai cinoma at a late pei lod since the latencj of post ir < 


caicinoma mat he fiom five to ten xeais 

Di loel J Piessman has not been too implcsscd nlth 
statistics, lecalling an analysis by Negus of >ephes to a que 
wlieiein the lesuIts weie classified uith lofeicnce to the Brodo 
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At that time this classification as considered important Todav ive hear 
less and less of it in connection "with indications for therapj The num 
her of frozen sections done in a given case will i ary at different institu 
tions, thus the indications and results nill be different 


Dr Pressman was impressed bj Dr Conley’s statement relating to the 
presence of cancer cells m the blood If this is true, why don’t we find 
metastases in the liver more often’ Much more information must he 
obtained concerning the dissemination of cancer cells in the circulation 
before we can assess its importance m the final outcome 


Dr Goldman replying to the various comments of the discussers ad- 
mtted that the subject was a big one with larious ramifications Dr 
Conlev asked whj the statistics did not conform to those from other 
centers It is possible that those -nhom he cited did not have the same 
tiiie of setup as prevailed at Dr Goldman's institution Certainly much 
of his results have been duplicated bj Schall and Cunning and so reported 
by them The secret is in proper selection of cases and close continuous 
supervision by both the larvngologist and the roentgenologist 

Dr Goldman called Dr Putne\’s attention to a report from Temple 
umversitv some years ago in which intrinsic lesions suitable for lar\Ti 
gectomi yielded equallv as 11611 to radiation therapj 


He agreed jjith Dr Conlev and Dr Pressman that canceremia is a 
problem dealing with the reaction of the host and is a subject for further 
studv One piece of work from Hungary demonstrated destruction of these 
cells in the lymph nodes His own studies have demonstrated cells in the 
tissue planes as iiell as in the nodes These aieas can be sealed off bv 
preliminarv irradiation before surgery 

•^s to statistics the actual true result is somewhere between the deter¬ 
minate survival rate and the absolute surviial In his figures the pa 
uents called indeterminate, whom they eliminated, had as manv as three 
r lour vears of cure, let these cases were discarded from the reckoning 
ne did agree with Dr Putnev that for a basis of comparison between 
arious centers a common base line should be agreed upon 

He has neier encountered a case of carcinoma caused bi irradiation 


^ next ten lears the\ plan on treating all advanced lesions bi 

j ™^*ned therapy just as Dr Kramer did however, certain elderlv in- 
^iduals are too infirm to submit to more than palliative radiation 

j^ncerning the use of Broders Classification, their cases were studied 
in anahzed by this standard, and thei could find no relationship 

, results as determined bi Dr Harris and Dr Klemferer, their 
Pathologist 


extramedullary plasmocytoma of the 

UPPER AIR PASSAGES 
Julius W McCall, M D 

Pne cases of plasmocj*toma aie lepoi'ted, thiee invohnng the 
Hiuses and adjacent aieas, one the mandible; one, the laijmx 
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Micioscopically the cellulai make-up of the tumois is identi¬ 
cal with that of multiple myeloma It may be that the lattei 
lepiesents a piogiession of plasmocytoma 

Since these tumois aie of lymphatic oiigm they aie ladio 
sensitive and, theiefoie, iiiadiation theiapy is to be employed 
except in cases where the tumor is pedunculated and can be 
leadily excised in toto 

In the authoi’s senes, two cases tieated smgically aie alive 
The laiyiix case suivived seven yeais without lecuiieiice unti 
just recently 

One case involving multiple bony and soft tissue lesions 
succumbed within two-and-a-half yeais aftei diagnosis 


DISCUSSION 

Di Clyde A Heatlei lias found that the location and 

much to do with the theiapv and the 1" f,yoision, m O'® 

laiynx thev aie usually pedunculated and favoiable ^ ' Extensive 

nose and the antium thei aie moie malignant an • , spread 

lesection is not advisable, because it fiequently 1®" 
of the myeloma While the lesults of iiiadiation aie not ai 
be desiied, it is still pieferable to resection 

Di Robeit E Finest mentioned a case which he I'"® ms nose, naso 
tion since 1946 This man lias had plasma cell ,enioved 

phaiynx, oiophaiynx, livpophannx and laiynx V’*''® .pmoval of masses 
lie still gets lecuriences m his laiynx necessitati g jjie 

to help his bieathing His tonsils weie ” , *l,eni sectioned, 

patient all these yeais Di Heatley intends ^o resembled m 

suspecting that they were plasma cell tumois sshi 
the gloss g 

Di Edwin N Brosles stated that he had “movie' It l>aP 

yeais ago very similar to the one shown in Di * lemored endo 

pened to be a bloodj tunioi in the tiacliea w ' ‘ The patient has 

scopically The pathologic diagnosis was rpq is still suspicion'' 

lemained well foi the past ten years, and Di tiioyies 
that It was originally a plasmocytoma 



directory op otolaryngologic societies 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Exec'ubve Hansen, 90 So Xinth St, Minneapolis, Minn 

S Dr M-illiam L Benedict, MaVo Clinic, Rochester, 

heeting Palmer House, Chicago, Ill, October 9-1-}, 1960 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President FILongacre, 1503 Careir Tower, Cincinnati, O 
Ciucagoflll ^ Dr D C Samuel Pruzanskj-, D D S , S40 So M'ood St, 

Spriestersbach, PhD, Department of Oto 
'Meeting Dmversitv Hospital, Iowa City, la 


AMERICAN BOARD OF OTOLARYNGOLOGY 

Secreterr Dr D Hoople, 1100 E Genesee Dr, Siracuse 10. N Y 

■'leeting ^ Lierle, Unnersity Hospital, Iowa City, la 

Palmer House Chicago, Ill October, 1960 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

Wpresidem^ D Johnson Putnei, 1712 Locust St, Philadelphia 3, Pa 
Cleveland 15 , ^^'=Dall, 619 Rose Bldg, 2060 E 9th St, 

Treasur^ Dr ^ Baker, Jr, 903 Park Ave, New York 21, N Y 

Pa Charles M Norris, 3401 No Broad St, Philadelphia 40, 

noon! onl^^)^® Blacid Club. Lake Placid, N Y . Ma\ 23 24, 1961 (after 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

^ecreterv Edwin N Bro'Ies, Baltimore. Md 
Treasurer nr Richards, M'elleslev Hills, Mass 

Editor Histnr., Drancis E LeJeune New Orleans, La 

Meeting Lauf Dijtranan Dr Francis lY Davison Daniille Pa 

^ cake Placid Club, Essea Co , N Y , Mai 21 22 1961 

RICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC 

^^ident Dr Fletcher D IVoodward, 400 Locust Aie, Charlottes! ille 

Secfem^^^Dr R Lindsai, Chicago, Ill 

\ 1 ■ C Stew art Nash, 700 Medical Arts Bldg, Rochester 7, 

Treasurer Dr tt it n 

"^hnual Meetm- rkl- nl’ D1 Pittsburgh, Pa 

cuio Lake Placid Club, Essex Co N Y Mai 23 24 25. 1961 

1471 



1472 


DIRECTORY OP OTOLARYNGOLOGIC SOCIETIES 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Lawrence R Boies, Minneapolis, Minn 
Vice-Chairman Dr Howard P House, Los Angeles, Calif 
Secretary Dr Walter E Heck, San Prancisco, Calif 
Delegate Dr Gordon P Harkness, Davenport, la 
Alternate Delegate Dr Paul H Holmger, Chicago, Ill 
Representative to Scientific Exhibit Dr Walter H Maloney, Cleie 
land, O 

Meeting New York City, June 26 30, 1961 


AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr Henry L Williams, Rochester, Minn 
Vice-President Dr Lawrence R Boies 

Secretary-Treasurer Dr James A Moore, New York City, N Y 
Annual Meeting Lake Placid Club, Essex Co, N Y, May 26 27, 1961 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts 
burgh. Pa 

Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16, N Y 
Treasurer Dr Arnold L Caron, 36 Pleasant St, Worcester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

President Dr Roland M Loring, 25 E Washington St, Chicago, Ill 
Secretary Dr Robert M Hansen, 1735 N Wheeler Ave, Portlana k. 
Or© 

Annual Clinical Session Illinois Masonic Hospital, Chicago, Ill, October 
6-7, 1960 

Annual Meeting October 8, 1960, Belmont Hotel, Chicago, lU 

AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

President Dr John J Conley, New York, N Y 
Vice-President Dz Joseph H Ogura, St Louis, Mo 
Treasurer Dr P Johnson Putney, Philadelphia, Pa 
Secretary Dr George A Sisson, Syracuse, NY 
Annual Meeting Palmer House, Chicago, Ill, October 9, 1960 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Sam H Sanders, Memphis, Tenn 
Vice-President Dr John T Dickinson, Pittsburgh, Pa 
Treasurer Dr Joseph C Miceli, Brooklyn, NY „ t, oc m Y 

Secretary Dr Samuel M Bloom, 123 E 83rd St, New York 
Meeting Palmer House, Chicago, Ill, October 13, 1960 irpbruary 

Annual Spring Meeting Roosevelt Hotel, New Orleans, La, r 
11-14, 1961 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


President Dr Walter E Owen, Peoria, Ill 
President-Elect Dr Leland H Prewitt, Ottumwa, la 
Vice President Dr D A Skinner, Newark, O „ j a-d-p 
S ecretary-Treasurer Dr Daniel S DeStlo, 121 S Highland a . 

burgh 6, Pa _ . . o iqkd 

Annual Meeting Palmer House, Chicago, Ill, October 8, I9bu 


Pitts 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 


President Dr Alberto Gallo 
First Secretary Dr Alfredo Martinelli 
Second Secretary Dr Guedes de llelo Neto 
Librarian-Treasurer Dr L de Souza Queiroz 

Editors for the Archives of the Society Dr Antonio de Almeida, Dr 
Gabriel Porto, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Juho Queiedo, 15 Calle Onente No 5 
First Vice-Presidente Dr Hector Cruz, 3a A\ enida Sur No 72 
Second Vice-Presidente Dr Josd Lms Escamilla, oa Calle Poniente 
No 4S 

Secretano-Tesorero Dr Horace Polanco 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

^esidente Dr J Abello 

Vice-Presidente Dr Luis Sune Medan 

Secretano Dr Jorge Perello, 319 Proienza, Barcelona 

'ice-Secretario Dr A Pinart 

local Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No Calvert St Baltimore, Md 
aecretary-Treasurer Dr Theodore A Schvartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
'icePresidente Dr A P Belou 
Secretano Dr S A Aranz 
i,™ Secretano Dr J M Tato 
Tesorero Dr F Games 
^roTesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Fernand Montreiiil, 1123 St Joseph Bhd East Montreal, 
Quebec 

Secretary Dr Donald M MacRae 324 Sprmg Garden Road, Halifax 
•'Ola Scotia 

eetmg Queen Elizabeth Hotel June 15 17 1961 

central ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

_ Lr G E Hartenbower, 203 N Mam St Bloomington Ill 
1 Ipo 5®°''^lect Dr Edgar T Blair, Springfield, Ill 
^ LeRoy Porter, Urbana, Rl 
Spirit ® ^^rge Dr S O Baldwin Danville Rl 
emrv Treasurer Dr C L Pannabecker, Peoria Rl 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

Piesident Dr George Woodruff, Woodruff Clinic, Joliet, Ill 
Vice President Dr Linden Wallner, 122 So Michigan, Chicago, 111 
Secretary-Treasurer Dr Robert Lewy, 25 East Washington St, Chicago 
2, Ill 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
Vice President Dr Agustin Estartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 

COLORADO OTOLARYNGOLOGY SOCIETY 

Piesident Dr James T Blair, Denver, Colo 

Vice President Dr James Rigg, Grand Junction, Colo 

Secietary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 


Piesident Dr John E Arthur 

Secretary Dr M L Battles u 

Meetings First Monday of October through May, University > 
Columbus, O 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Edwaid A Newell 

Vice President Dr Thomas M McCrory -nOg 

Secretary Treasurer Di James L Baldwin, 1627 Medical Art 
Dallas, Tex 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Intellor Prof Dr Atilio Viale del Carril 

Secretary of the Exterior Dr Aldo G Remorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandin 
Pro Secretary of the Exterior Prof Dr James A del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 


Piesident Dr Victor M Noubleau, San Salvador Saba 

Secretary-Treasurer Dr Hector R Silva, Calle Arce No o4, & 
dor, El Salvador, Central America 

FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President Dr G Dekle Taylor, Jacksonville, Fla 
President Elect Dr Kenneth S Whitmer, Miami, Fla 
First Vice President Dr William H Anderson, Jr, 

Second Vice President Dr Marion W Hester, Lakeland, r g 6, 

Secretary-Treasurer Di Joseph W Tavlor, Jr , 1 Davis Hi . 

Fla 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 

Secretary 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice-President Dr William Skokan 
Secretary Treasurer Dr Paul Rockwell 

GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr P W Rbyne, Albanv, Ga 
Vice-President Dr C L Penmngton, Macon, Ga 

Secretary Dr James T King 516 Baptist Professional Bldg, Atlanta 
12 Ga 

Meetmg Oglethorpe Hotel Wilmington Island Saiannab, Ga, March 
2-1, 1961 

greater MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
\ ice-President Dr Joseph Freeman 
Secretary-Treasurer Dr H Carlton Howard 

Meeting Quarterly in March, Mar, October and December on the second 
Thursday of the month, 6 30 P M, at the McAlbster Hotel, Miami, Fla 

international bronchoesophagological society 
President Dr Jo Ono, Tokyo, Japan 

Secretary Dr Chevalier L Jackson 3401 N Broad St. Philadelphia 40, 
Pa, D s A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President-Elect Dr Dick H Underwood 

Secretary Dr James T Robison, 4620 J C Nichols Parkvav, Kansas 
City, Mo 

Meetmg Third Thursday of November, January, February and April 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Max E Pohlman 
Secretary-Treasurer Dr Wendell C Irvine 
p airman of Ophthalmology Section Dr Carroll A McCov 

Secretary of Ophthalmology Section Dr Phibp D Shanedbng 
Chairman of Otolaryngology Section Dr Robert W Godwin 
secretary of Otolaryngology Section Dr Francis O N Moms 

Angeles County Medical Association Bldg 1925 Wilshire 
Bird , Los Angeles Cabf 

Time 6 30 P M last Monday of eacn month from September to June 
inclusiie—Otolaryngology Section 6 30, first Thursdaj of each month 
from September to June mclusive—Ophthalmology Section 
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CHICAGO LARYNGOLOGICAL AND OTOUOGICAL SOCIETY 

Piesident Dr Geoige Woodruff, Woodruff Clinic, Joliet, Ill 
Vice-President Dr Linden Wallner, 122 So Michigan, Chicago, 111 
Secretary-Treasuiei Dr Robert Lewy, 25 East Washington St, Chicago 

2, Ill 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grunwald S 
Vice-President Dr Agustin Bstartus 
Secietary Dr Marcos Chaimovich S 
Treasurei Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 

COLORADO OTOLARYNGOLOGY SOCIETY 


Piesident Dr James T Blair, Denver, Colo 

Vice President Dr James RIgg, Grand Junction, Colo 

Secretary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 


Piesident 

Secretary 

Meetings 

Columbus 


Dr John E Arthur 

Dr M L Battles , ,, 

First Monday of October through May, University ui / 
. 0 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Edward A Newell 

Vice President Dr Thomas M McCiorj , , Tiifle 

SecretaryTreasuier Dr James L Baldwin, 1627 Medical Art 
Dallas, Tex 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORBINOLARINGOLOGIA 

Secretary of the Intel lor Pi of Dr Atilio Vlale del Carril 

Secietary of the Exterior Dr Aldo G Remonno 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercandi 
Pro Secretary of the Exterior Prof Dr James A del Sei 

Pro Secretary of the Treasury Dr Jorge Zubizari eta 

FIRST CENTRAL AMERICAN CONGRESS OF 

OTORHINOLARYNGOLOGY 


Piesident Dr Victor M Noubleau, San Salvador „ .,3 

Secretary-Treasurer Dr Hector R Silva, Calle Arce No 84, ba 
dor, El Salvador, Central America 

FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President Dr G Dekle Taylor, Jacksonville, Fla 
President-Elect Dr Kenneth S Whltmer, Miami, Fla 

First Vice President Dr William H Anderson, Jr . Ocaia. rw 

Second Vice President Dr Marion W Hester, Lakelano, i T,„nipa 6, 
Secretary-Treasurer Di Joseph W Tavlor, Jr, 1 Davis Bl . 

Fla 
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POURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 

Secretary 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Bathgeber 
Mce President Dr William Skokan 
secretary Treasurer Dr Paul Rockwell 

GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr P W Rhyne, Albanj, Ga 
ice-President Dr C L Pennington, Macon, Ga 

James T King, 516 Baptist Professional Bldg. Atlanta 

Meeting Oglethorpe Hotel Wilmington Island Savannah Ga, March 
2-4, 1961 


greater MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
uce-President Dr Joseph EYeeman 
secretary-Treasurer Dr H Carlton Howard 

Ai^ung Quarterly m March, Mav, October and December on the second 
inursday o£ the month, 6 30 P M, at the McAllister Hotel, Miami, EOa 


international bronchoesophagological society 

^ Orio, Tokyo, Japan 

retary Dr Chevalier L Jackson, 3401 N Broad St, Philadelphia 40, 
f U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
President Elect Dr Dick H Undeiwood 
City Mo T Robison, 4620 J C Nichols Parkwa\, Kansas 

Meeting Third Thursdai of Noa ember, Januar-v, February and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Max E Pohlman 
Secretary-Treasurer Dr Wendell C 
Co rman of Ophthalmology Section 
°c ®P^I2ialmologv Section 
Otolarj-ngologj Section 

Bhd.^l AnK£ Suf" Association Bid 

'^^Inclusfii^ntnLJ!^*^ Mondav of each month from September to June 

from ® Thursday of each month 

ram September to June mclusu e—Ophthalmology Section 


liwine 

Dr Carroll A McCoi 
Dr Philip D Shanedling 
Dr Robert W Godwin 
Dr Francis ON Moms 

1925 Wilshire 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George Woodruff, Woodruff Clinic, Joliet, Ill 
Vice President Dr Linden Wallner, 122 So Michigan, Chicago, 111 
Secretary-Treasurer Dr Robert Leivy, 25 East Washington St, Chicago 
2, Ill 

Meeting First Monday of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grumvald S 
Vice-President Dr Agustin Estartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 

COLORADO OTOLARYNGOLOGY SOCIETY 

Piesident Dr James T Blair, Denver, Colo 

Vice President Dr James Rlgg, Grand Junction, Colo 

Secretary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr John E Arthur 

Secretary Dr M L Battles h 

Meetings First Monday of October through May, University u , 
Columbus, O 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edwaid A Newell 

Vice President Dr Thomas M McCrory , 

Secretary-Treasurer Dr James L Baldvin, 1627 Medical A 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOL061A 

Secretary of the Intel lor Prof Dr Atilio Viale del Carril 
Secretary of the Exterior Dr Aldo G Remorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercanam 
Pro Secretary of the Exterior Prof Dr James A del SeJ 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 

FIRST CENTRAL AMERICAN CONGRESS OF 
otorhinolaryngology 


President Dr Victor M Noubleau, San Salvador Salva 

Secretary-Treasurer Dr Hector R Silva, Calle Arce No 
dor, El Salvador, Central America 

FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President Dr G Dekle Taylor, Jacksonville, Fla 
President-Elect Dr Kenneth S Whltmer, Miami, Fla 
First Vice-President Dr William H Anderson, Jr, ucaia. 

Second Vice-President Dr Marion W Hester, riivd Tampa 6, 

Secretary-Treasurer Di Joseph W Tavlor, Jr, 1 Davis m > 

Fla 
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OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr George C Saunders, 64-1 Medical Arts Bldg, Portland 5, 
Ore ^ _ 

Secretary-Treasurer Dr Donald C Mettler, 1216 S W Yamlull St, Port¬ 
land 0 , Ore , ^ , ,, 

Meeting Fourth Tuesday of each month from September through Mav, 
-Lero Club, Portland, Ore 


OTOSCLEROSIS STUDY GROUP 

President Dr E H Campbell, 133 So 36th St, Philadelphia 4, Pa 
Secretarv-Treasurer Dr Ravmond Jordan, 121 Umiersiti Place, Pitts 
burgh. Pa. 

Meetmg Palmer House, Chicago, Ill, October, 1960 

PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, lllS-9th Ave, Seattle 5, Wash 
Secretary Treasurer Dr Homer K Smith 6S6 Twelfth Ave, Salt Lake 
Citv, Utah 
Meeting 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Hohnger 700 No Michigan Bh d , Chicago, lU 
Executive Secretarj- Dr Chevalier L Jackson, 3401 No Broad St. 
Philadelphia 40, Pa , U S A 

Meeting Sev enth Pan American Congress of Oto Rhino-L,arj ngologv and 
Broncho Esophagologv 
Time and Place 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr Joseph P Atkins 
1 ice President Dr Louis E Silco\ 

Secretarv Dr Charles M Norris 

Treasure! Dr William A Dell 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Cesar F ViUafuerte 

Vice-President Dr Napoleon C Ejercito 

Secretary Treasurer Dr Eusebio E Llamas 

Directors Dr -Antonio L Koxas and Dr Armando T Chiong 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emorv .A Rittenhouse 203 Masonic Bldg, McKeesport Pa 
\ ice-President Dr Carson S Demling, 513 Jenkins Bldg Pittsburgh 22 
Pa. 

Secretarv Treasurer Dr Clvde B Lamp SlOl Jenkins .Arcade, Fitts 
burgh 22 Pa 
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LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

Piesident Dr Arthm V Hays 

Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
Meeting Edgewatei Gulf Hotel, Edgewater Park, Miss , Mav 1213, 1961 


MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Membeis serve as chairman in alphabetical order monthly 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

Piesident Dr Cesar LaBoide, Mexico, D P 
Vice President Dr M Gonzales Ulloa, Mexico, D F 
Secretary Dr Juan De Dios Peza, Mexico, D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Rafael Giorgana - T^ v 

Secretary Dr Carlos Valenzuela, Petrarca 332 1, Mexico o, D r 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthui S Biistow, Princeton, Mo 
Secretary Treasurer Dr Harold Swanberg, Quincy, HI 
Assistant Secretary Tieasurer Di Jacob E Reiscb, Springueiu, 


NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus Oorheelkundige Vereenigmg ; 

Piesident Dr H Navis, Sonsbeekweg 6, Arnhem 
Secretary Dr W H Struben, J J Viottastraat 1, 

Treasurer Mrs P Velleman Pinto, Jac Ohrechtstr 66, Amster 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice President Dr George E Bradord, Winston Salem, N ^ n 

Seci etary Treasurer Dr J D Stratton, 1012 Kings Drive, x^na 
N C 
Meeting 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 
President Mr G L Thompson, 16 Ramshlll Road, Scarborough, 

Vice-President Mi J H Otty, Prizley Old Hall, Frizinghall Road, 

Bradford, Yorkshiie r.„tpr£Mte lock. 

Secretary and Treasurei Mr R Thomas, 27 High Peterg 
Yorkshire 
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SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
Vice-Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

\ ocales Dr Osvaldo Suarez, Dr Nondier Asis R, Dr Jorge Bergallo 
Yofre 


SOCIEDAD DE OTO RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
secretario General Dr D FYancisco MaranSs 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
^Cretan- Dr Carlos Valenzuela 
Measurer Dr Benito Madariaga 
irst \ ocal Dr Rafael Gonzdlez 
Second t ocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de ViUers 
ice-Presidente Dr CSsar Cabrera Calderin 
Secretario Dr Josd Xirau 
tesorero Dr Alfredo M Petit 
tocal Dr Josd Gross 
ocal Dr Pedro HernSndez Gonzalo 


SOCIEDAD OTO-RINO LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltran Castillo 

cretario General Dr Don Alfonso Vassallo de Mmnbert 
esorero Dr Don Rafael Garcia Tapia 
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PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1' 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Di Clifton E Benson, Bremerton, Wash 
President-Elect Dr Carl D F Jensen, Seattle, Wash 
Secretary Dr Willard P Goff, 1215 Fourth Ave, Seattle, Wash 

SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Meeting University of Vienna, August 29 to September 1, I960 


RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chaiiman Dr Orrie E Ghrist, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles IT, oa 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Fasaa 
1, Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, i> 

geles 57, Calif , ^ xonnarv 

Mid-Winter Clinical Convention annually, the last two weeks in ja 
at Los Angeles, Calif 


SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr Morris E Krucoff 
Vice Chairman Dr Max J Fischer 
Secretary Dr Adrian J Delaney 

Treasurer Dr Robert D Ralph . 

Meetings are held the second Tuesday of September, Novemoei, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 


SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr F T Land, 13 Newton Place, Glasgow, C 3 . 

Secretary Treasurer Dr J F Birrell, 14 Moray Glas 

Assistant Secretary Dr H D Brown Kelly, 11 Sandyford r) 
gow, C 3 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA; 

Presidente Dr Alfonso Tribin P 

Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 


SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice President Dr Jorge de Cdrdenas 
Secretary Dr Pablo Hernandez 
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SOUTH WESTERN LARYNGOLOGICAL ASSOCIATION 
(United Kingdom) 

President Mr Michael Robert Sheridan, F R C S , 7 Strang^vays Terrace, 
Truro, ComwalL 

Secretary and Treasurer Mr James Freeman, F R C S , 22 Downs Park 
West, Bristol, 6 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr George M Haik, Professor and Head of the Department 
of Ophthalmology at Louisiana State Universitv School of Medicme, 
812 Maison Blanche Buildmg, New Orleans 16, La, 

Chairman-Elect Dr Mercer G Lynch, Assistant Professor of Otolaryn 
gology, Tulane University School of Medicine, 3503 Prytania St, New 
Orleans 15, La 

Vice-Chairman Dr Bernard J McMahon, Director of the Department 
and Chmcal Professor of Otolaryngology, St Liouis University School 
of Medicme, 8230 Forsythe Blvd, Clayton 24, Mo 
Secretary Dr Albert C Esposito, First Huntmgton National Bank 
Bmlding, Huntington, W Va Formerly instructor of Ophthalmologv, 
Ohio State University College of Medicme, Columbus, O 
Meeting st Louis, Mo, October 31, 1960, to November 3, 1960 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Benjamin Sheppard, 301 Medical Arts Building, Rich¬ 
mond, Va 

President Elect Dr Emanuel U Wallerstein, Professional Bmlding, 

Richmond, Va 

Vice-President Dr Calvin T Burton, Medical Arts Buildmg, Roanoke, 
Va 

Secretary Treasurer Dr Mavnard P Smith, 600 Professional Buildmg, 
Richmond, Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Nime K Joseph, t\Tieelmg, W Va 

Elect Dr John A. B Holt, Charleston, W Va 
t William K Marple, Huntington, W Va 

oecretnrv Treasurer Dr Albert C Esposito, Huntmgton, W Va. 
irector for Two Years Dr James T Spencer, Charleston, W Va 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 

Presidente Dr Lmo M Lataza C 
Secretarjo Dr Ramdn Pneto 
Tesorero Dr JosS Gomez Galizia 

Vocales Dies Enrique del Buono y O Benjamin Seriaiio 

SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice-Presidente Dr Silvestre Rincdn Fuenmayoi 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Mairero Gdmez 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Bncefio, Dr Oscar 
Gonzalez Castillo 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 
Secretary Dr Decio Lisboa Castro 
Tieasurer Dr Jorge Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 


Piesidente Dr Manuel Preciado 

First Vice Presidente Dr Alonso Roy 

Second Vice Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesoiero Dr Ramon Crespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 


Presidente Dr Alberto Luis De Mendonca 
Vice Presidente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Hennques 
Vogais Dr Teofllo Esquivel 

Dr Antonio Cancela de Amoiim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 
Pi esident Capt Maurice Schiff, MC, USN, U S Naval Hospital, Oakland, 

Secretary Treasurer Lt Col James E Lett, USAF, MC, 209 Tamwortl, 
San Antonio 13, Tex , nfniarvn 

Meeting Concurrent with the Academy of Ophthalmology ana 
gology, Chicago, Ill, October, 1960 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Pi esident Dr L D Lide, Florence, S C 
President-Elect Dr Harry Ross, Anderson, S C 
Vice President Dr David Stack, Spartanburg, S C 
Secretary-Treasurer Dr Roderick Macdonald, Rock ° ^ Throat 

Meeting Jointly with the North Carolina Eye, pr. Nose ■ 

Society in Greenboro, N C Headquarters will be in the i e 
Hotel, Sept 13-15, 1960 
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REVIEW OF THE AVAILABLE LITERATURE 

ON THE LARYNX FOR 1959 

Francis E LeJeune, Sr , M D , 

Warren Stassi, M D , 
and 

Francis E LeJeune, Jr , M D =* 

ANATOMY 

Intel est manifested m the laijTigeal appendix by Bioyles' 
■''as stimulated by the fact that on examining seveial larjmges 
inunediatelj aftei laijTigectomy, he was impressed with the 
laige size of the lai 3 TigeaI appendix oi saccule The sizes of 
50 flesh larjTiges lemoved at neciopsj’ were caiefulls' studied 
Twice as manj* laige saccules weie found in white peisons as 
■'reie found in Negioes The male saccule, as would be ex¬ 
pected, was laigei than the female’s The inside of the sac¬ 
cule IS lined with ciliated columnai epithelium and one of its 
functions is thought to be pioMSion of adequate mucus ovei 
the local coids foi lubiicating puiposes 

Piessman and associates- desciibe inteiesting expeiimental 
"oik on the laijTix b,v injections of ladio-isotopes They 
Pioved that injection of dj’e oi istotopes into one side of the 
laijTix extended only to the median line and did not cioss ovei 
lo the opposite side The lowei boidei of extension was the 
inf ei 101 box del of the ciicoid This finding is significant 
because it pioves that theie is no fiee communication of Ijun- 
phatics between the laij-nx and the tiachea Isolation of one 

’From the Department of OtoIar\ ncrologr' Ochsner Clinic New Orleans 

Editors Note Tint manuscript recel^ed in The L.^^^ n?^o«cope Office and 
^f'cepted for publication Oct 5 
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NOTICE TO CONTRIBUTORS 


The Laryngoscope leseives the light of exclusive publication 
of all ai tides submitted This does not pieclude then publication 
in Transactions of vaiious Societies 

Manuscripts should be typewiitten, double spaced, on one side 
of papei only and with sufficient maigins to allow foi collections 

Author’s name and city should appear directly undei title on 
tiist page, street addiess at end of aiticle 

All punts or photographs to be submitted in black and white, 
in good shaip contrast Good halftones depend upon deal photo- 

giaphs Line drawings for zincs to be in black and white Coloie 

inks 01 red or blue quadiille luhngs will not leproduce 

References should be complete author’s surname, initials, 
title of article, Journal, volume, page, month, year 

Six illustiations will be furnished for each aiticle without cost 
to author Authois will please limit illustiations to six oi assume 
the expense of additional illustrations 

Rioofs will be submitted to authors foi coriections 
aie not letuined, articles will be published as conected lu 
office 

Repimts will be furnished at the following puces 


WITHOUT COVER 



250 

Copies 

500 

Copies 


2000 

Copies 

Four Pages 

Eight Pages 

Twelve Pages 

Sixteen Pages 

Twenty Pages 

Twenty four Pages 
Twenty eight Pages 
Thirty two Pages 

? 19 25 

33 50 

47 00 

61 00 

76 00 

88 75 

97 50 

115 00 

$ 23 00 

42 75 

60 75 

78 75 

96 25 

112 50 

123 25 

139 75 

$ 30 75 

58 50 

86 25 

98 75 

129 50 

150 00 

162 25 

180 00 

IiH 

\ \ \ 

* S 

^B;| 

i9|| 


WITH COVER 


Four Pages 
Eight Pages 
Twelve Pages 
Sixteen Pages 
Twenty Pages 
Twenty four Pages 
Twenty eight Pages 
Thirty-two Pages 


5 37 25 

$ 46 50 

51 50 

66 25 

65 00 

84 25 

79 00 

102 25 

94 00 

119 75 

106 75 

136 00 

115 50 

146 75 

133 00 

163 75 


dxpiess chaiges tvill be paid by consignee 


5 6150 
89 25 
117 00 
129 50 
160 25 
180 75 
193 00 
210 75 


8 88 75 
127 25 
175 75 
191 00 
231 50 
261 50 
277 75 
311 25 
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Othei good studies, ho^ve^ ei, have demonstrated cases of good 
esophageal speech despite absence of this stiuctuie 

The esophagus foims the mam an reseivoii, and intia- 
thoiacic piessuie tiansmitted into the esophagus piovides the 
foice to pi Opel the an thiough the pseudoglottis and cause 
speech The duect inhalation method of obtaining an seems 
far supeiioi to the swallowing method 

Timcke, von Leden and Mooie' conducted expeiimental 
studies on vibiation of the vocal coids They concluded that 
the anatomic configuiation of the \ocal coids plays a sig¬ 
nificant lole in the pioduction of the wbiatoiy pattern and 
that changes in an piessuie, both static and djTiamic, exeit 
consideiable influence on the vibiatoiy cvcle Peiiodic changes 
of the vibiatoiy pattern occui dining voice pioduction, and 
langhtei and othei explosive phenomena i equii e moi e foi ceful 
efforts on the part of the laijTix 

Sonesson' piesents a preliminaiy lepoit on a method foi 
studnng the vibiatoiy movements of the vocal coids which 
has not been used pieviously The subglottic space is illumi¬ 
nated by means of a laijTigodiaphanoscope lamp, and the light 
passing thiough the glottis is mteicepted by a plexiglas rod 
intioduced thiough the mouth The lod conducts the light to 
n multipliei phototube, wlieieupon tlie lecoiding takes place 
by means of an oscilloscope As a lesult of vibiatoiy move¬ 
ments of the local coids the flow of light thiough the glottis 
changes, and a sinusoidal tiace is lecorded The appaiatus 
called glottograph, and the tiaces obtained aie called glotto- 
giams The woik of standaidizing the method and of collect- 
mg and piocessmg moie extensive mateiial is in piogiess 

Fuistenbeig' piesents a highly scientific study giving ex- 
Peiimental evidence that laiyngeal movements can be obtained 
' stimulating legions of the cortex othei than the piimaiw 
motoi areas These expeiiments, conducted on monkeys, aie 
caiefully described The conclusion i cached indicates that 
^iJTigeal moienients can be obtained fioni manv aieas of the 
cortex m addition to the piimaiy motor field Some of the 
additional motor aieas aie in fields wheie the connections 
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half of the lai’ynx fiom the other, coiiesponds to the known 
behavioi of many cancels of the laiynx m which enoimous 
tumors occupy one side of the laiynx without involvement of 
the othei Piessman and co-woikeis state that sufficient 
ladio-isotopes lemain within specific aieas of the laiynx to be 
considered of theiapeutic value In leading this aiticle one 
cannot fail to be impiessed with the clinical implications of 
this study 

Man’s desiie to simulate a human larynx is lesponsible foi 
the mteiestmg expeiimental woik by Campbell and Muitagh^ 
in which double reeds weie used in conjunction with special 
tubing These authois believe that the actual subglottic shape 
of the thyioaiytenoid muscle may be the piimaiy deteimmant 
of fiequency of vibration of the vocal coids 


PHYSIOLOGY 

Hildmg* piesents an interesting study on the ciliaiy beat 
m the laiynx and tiachea m which tiacheas fiom fieshly 
killed cows and calves weie used His studies indicate that 
the plane in which the tiacheal cilia beat is geneially paiallel 
with the long axis of the trachea The epithelium on the mai- 
gin of the coids is squamous, wheieas that m the inteiaiyten- 
oid legion is ciliated Practically all mucus noimally diained 
fiom the lowei tiact passes out between the aiytenoids Theie 
IS, howevei, a slowing down of the flow of the mucus on 
leaching the level of the vocal coids, paiticulaily at the an- 
teiioi poition, and occasionally, the blanket of mucus is le- 
taided in the intei arytenoid aiea Hildmg wondeis what 
1 elation, if any, this pattern of flow has to the distiibution o 
disease m the lespiiatoiy tiact Caicinoma occuis most fie- 
quently at the maigin of the cords and in then anteiioi hal > 
wheieas tubeiculous lesions occui chaiacteiistically in tie 
inteiaiytenoid aiea His theoiy and speculation aie inteiest- 
ing to study 


Thomas'’ caiefully leviews the liteiatuie compiling om 
knowledge of pi oduction of esophageal speech These vai lous 
studies piesent a faiily consistent pictuie of esophagea 
speech, ci editing the ciicophaiyngeal fold as the pseudoglot is 
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changes possibly occuriing in the mast cell count pei unit 
loliime in cei*tain legions of the lai'ynx Mast cells weie 
found in the laij-nx of all embiyos haMng a ciown-iump 
length of 5 4 cm and a 1 pei cent mciease in the length of 
the embiyo was followed by a 3 pei cent mciease m mast cell 
count 

Ruedi’= piesents a complete and enlightening thesis on the 
histologx' of the laijmx, the tjTies of mucosa and the part they 
plav in the development of malignant disease He has been 
able to change the type of mucosa by tiauma, dings and medi¬ 
cation 

The second pait of the thesis compaies the clonic to the 
tonic theoiy of ^olce pioduction Ruedi adheies to the tonic 
theoiy and is convincing in his aiguments gi\nng excellent 
leasons and illustrations 

To be pioperly appieciated this aiticle should be lead and 
leiead rather than summaiized 

PHOTOGRA.PH\ 

Wieland’^ describes a method of impioved photogiaphy of 
the laij-nx in which he uses an endoscope with a minor reflex 
Mewing device attached to a Robot cameia Moie light is 
tiansnutted thiough improved optics The camera is used 
inuch in the same manner as indiiect lai’i.'ngoscopy Unfoi- 
unately, the photogiaphic lepi eductions were blank, and the 
-■pe of photogiaphy piesented could not be evaluated 

^ DUGNOSIS 

Laryngogiaphy is a useful, simple ladiogiaphic diagnostic 
Proceduie foi evaluating abnoi malities of the phaijnx and 
ai^jiix, according to Boiden and Beigei ” After topical ap- 
P ication of a local anesthetic, coating of the laijmgeal mucosa 
IS 0 tamed by a smooth spi ead of 5 cc. of a radiopaque medium 
^ lonosil oily) diipped ovei the back of the tongue Foui 
of the laijmx aie taken immediately. The lesults ob- 

ined are thought to be diagnostically helpful 

^ccoi ding to Golden,’^ roentgenography of the lai-jmx should 
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suggest that they have to do with emotional lesponses Fui- 
stenberg fuithei states that in the couise of normal behavioi 
the additional motor areas of the larynx, like those of other 
types of movements, serve as denters for automatic associated 
movements They dress up and give personality, as it were, 
to the voluntary motor responses 

Fuller, Fozzard and Wright” conducted radiographic ex¬ 
periments proving the sphincteric action of the ciicophaiyn- 
geus muscle This was done by intianasal introduction of 
calibrated tubes to a point just below the ciicophaiyngeus and 
taking repeated roentgenograms 

Laryngectomy, and the consequent respiration by means of 
the trachea, abolishes the vertical type of physiologic lespiia- 
tory resistances that frequently exist at the level of the su¬ 
perior an passages Biunetti’” presents his observations of 
the respiratory dynamics in laiyngectomized patients He 
investigated the pneumotacograms of eight adult patients be¬ 
fore and after laryngectomy After total laryngectomy the 
physiologic resistances of the upper respiratory tract fiom the 
larynx upward were eliminated Biunetti observed a constant 
increase in the flow rate during inspiration and expiiation, an 
altered or diminished ratio between expiration and inspira¬ 
tion, and appearance of a post-inspiratoiy pause It was also 
observed that the shape of the pneumotacograms in eveiy pa¬ 
tient after laryngectomy had been modified, which indicates 
less economical function than found in normal persons 

HISTOLOGY 

Grahne” presents a good review of the liteiatuie and de 
scription of mast cells, their distribution, chemistry and func 
tion He concluded that a high cell count is a sign of ug) 
functional capacity of the connective tissue In his inves iga 
tive work, which was conducted on 30 human embiyos, ^ 
ventricular band, the vocal cords and the laryngeal ventiices 
were designated for intensive study Difficulty m stainin^ 
the cells was encountered but overcome, however, specimen^ 
could not be obtained from all regions m the seven sma es 
embiyos The purpose of this investigation was to s u 
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This vas found to be tiue by Giegg and Shreves,^® who de- 
sciibe a penetiating wound of the laijTix in which a stone 
fiagment punctuied the skin, ciicothyioid membiane and 
loMei poition of the thyroid caitilage on the light side, lodg¬ 
ing in the ail way Hemoptysis, mild subcutaneous emphysema 
and hoaiseness weie the only symptoms The patient sub¬ 
sequently coughed up the fiagment, and a speedy and un¬ 
eventful lecoveiy followed Giegg and Shi eves discuss the 
vaiious complications of penetrating wounds and uige piompt 
action in such mjuiies 

Hohngei and Johnston^® piesent a most mfoimative and 
piactical desciiption of laijmgeal tiauma and its complica¬ 
tions Vaiious causes of laijmgeal tiauma are discussed, 
automobile accidents being lesponsible foi the majoiitj' of 
multiple laijmgeal injuiies An abnoimal or absent voice, oi 
dj'spnea, developing aftei injuij’- is faiily indicative of some 
tJTe of lai-jmgeal tiauma In all such cases examination, in¬ 
cluding palpation of the laijmx, is indicated Theiapj’’ must 
be guided by the extent of the injuij’- Immediate lepaii 
vithin a daj’- oi two aftei the injuij' is most desiiable if fiac- 
tuied caitilage is to be leplaced in noimal position and the 
airwaj* leestablished It is usuallj’’ necessaij’’ to insert a splint 
m tlie lumen of the laijmx to maintain fiactuied caitilages 
m the desiied position, and emphasis is placed on low tiache- 
otomj- In multiple mjuiies in which theie is possible fiactuie 
of the laijmx and the dj’’spnea is lelieved bj’ tiacheotomv, too 
lequentljr after this pioceduie the laijmx is either foigotten 
OI neglected while attention is diiected to other mjuiies 

Camps®" I elates an Intel estmg case in which a man was 
muideied bj^ a blow on the laijmx with the side of the hand 
Pioducing a vertical fiactuie of the thjuoid cartilage The 

oy was found hanging fiom a staiicase, and the death was 
oo:^ideied suicide Because of inteiestmg developments the 
' Was exhumed two j-eais latei and bj^ conducting expeii- 
ments it was pioved that hanging could not have been the 
cause of death A veitical fiactuie of the laijmx can be 
caused bj- a blow on the anteiioi portion of the laijmx The 
assailant was found, tiled and convicted 
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be done by lateial steieoscopic pi ejections and by body sec¬ 
tion films in the anteroposteiior projection Planigiams 
should be taken with and without phonation Roentgenog¬ 
raphy may give infoimation not obtainable otheiwise, as in 
malignant cases with extension into the pyiifoim sinus oi 
esophagus oi even subglottic extension that would not show up 
in indirect laiyngoscopy 

Because he was dissatisfied with the usual techniques used 
for direct laryngoscopy Piohovnik^“ resoited to a Hasbngei 
laiyngoscope with the patient in the sitting position, employ¬ 
ing the posteiior approach as used oiigmally in Euiope Pio- 
hovnik repoits supeiioi results by having the patient sit on a 
low stool with head extended backwaids The laivngologist 
stands behind the patient and aftei adequate cocainization, 
the laiyngoscope is intioduced and the larynx cleaily visual¬ 
ized 


FOREIGN BODY 

Biandenbuig^^ states that foieign bodies can find then way 
into the air passage of a peison of any age A SO-yeai-o 
Mexican, during a dunking spiee, appaiently had become un^ 
conscious and upon regaining consciousness noted that 
paitial dentuie was missing and he was unable to talk 
mirror laiyngoscopy, fiimly impacted in the laiyngeal 
could be seen the missing dentuie, which was removed wi ou 
difficulty 


INJURIES 

Penetiatmg wounds of the laiynx aie commonly 
dui mg wai time, when many pel sons aie exposed o i 
ments of high velocity missiles These types of 
associated with high moitality and moibidity lates 
alteration of lespiiatoiy function and the potential ^ 

Dm mg peace time these injuiies usually leceiye moie pi 
attention, and as a lesult, the suivival late should be ig 
and the moibidity late should be lo^vei than duiing wai 
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\eIops with inspnation, closely lesemblmg bilateial abductoi 
paial 3 sis Bowing of the vocal coids on inspnation diffei- 
entiates ciico-aij-tenoid aithiitis fiom bilateial abductoi pa- 
latysis 

Acute lai jTigitis niaj”^ be a seiious condition in small chil- 
dien whose laij-nges aie so naiiow that moderate edema of 
the mucosa can close the aiiwaj’ Accoidmg to Coffin,-^ the 
outcome of laijmgitis in childien is often unpiedictable as the 
disease vanes in seventy fiom the adult type with mild 
hoaiseness to the swiftty fatal foims, such as laijTigotiacheo- 
bronchitis and epiglottitis Stiidoi and dj^spnea aie warning 
signs, and the desii ability of tiacheotomy must be kept in 
mind Coffin leports several cases Coiticoids appaientty 
lelieved dj^spnea and partial respiratory obstruction in all of 
bis patients In addition to antibiotics, oxygen and mist, 
-Bigdnispne or hj’^diocoitisone par enter allj* was given to cui-tail 
edema and exudation and to open the an wav Improvement 
"as rapid, and the excellent outcome suggests the more fre¬ 
quent use of Cortisone derivatives when acute inflammatory 
edemaj^ieatens a child’s laij'irx 

Copeman, Elkin and Pearce-' report a case of rheumatoid 
aifbntis of the ciico-aij*tenoid joint in a woman 38 j'eais old 
Because of bilateral fixation of the cords in the median line 
tiacheotomy became necessary In spite of all types of ther¬ 
apy the arthritis gradually imolved all joints, and eventually 
he patient succumbed to bi onchopneumonia At post-moi-tem 
examination the ciico-arj-tenoid joints appeared to be fixed 
^hd immovable The histologic picture is well described and 
ears out the general opinion that in arthritis of this joint 
le arytenoid is fixed, whereas in bilateral abductor paralj’sis 
e ai-j-tenoids can be retracted or abducted on pressure 

Pohsar='' presents an excellent discussion of rheumatoid 
arthritic imolvement of the ciico-aijrtenoid joint The anat- 
Ohii and phvsiologj' of this diaiThrodial joint are thoioughh 
Relieved The differential diagnosis of bilateral abductoi 
Paralysis and fixation of the ciico-ai\tenoid joint is dis¬ 
cussed, and Polisar correctly states that in paiatysis the 
Olds are flaccid and easily abducted passively, vheieas in 
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DISEASES 

Yocal-iest is beneficial in cases of acute and chionic inflam¬ 
mation of the vocal cords, certain cases of specific infections 
such as tubeiculosis, ulcerations, small tumors and postopeia- 
tive laryngeal conditions Myeison-' is of the opinion that 
vocal rest foi piactically all othei conditions occuiiing in the 
larynx is of little oi no good After deposit of fibioblasts and 
formation of fibious tissue, little oi no lesults will be obtained 
by vocal lest The presence of fibious tissue on the vocal 
colds bespeaks permanency Myeison discusses contact ulceis 
and vocal nodules and thinks the lattei is best lemoved by m- 
diiect laiyngoscopy, although many will disagiee with him 
He states that application of voice lest has not been too we 
defined in the past Compiehension of the tissue changes 
that occur befoie and aftei removal of vocal coid tumois wi 
furnish a better undeistanding of application of this foim 
of theiapy 

Peach and Zaiman=- conducted a study of 122 cases of laiyn 
gotiacheobionchitis m Toionto, wheie this condition is a com 
mon cause for hospitalization each Wintei The laiges num 
bei occuiied in the age group of 12 to 23 months One- n 
of these lequired tiacheotomy Clinical featuies aie we i 
cussed, and each child was tieated in an atmospheie o 
pel cent humidity and given antibiotics fieely That on y o 
death occuiied in then series attests to the efficacy o 
theiapy instituted 

Aithiitis of the ciico-aiytenoid joint is most 
sociated with geneialized aithiitis Montgomeiy 
two such cases in which he was able to obtain pos nioi 
serial sections of the ciico-aiytenoid joint showing ai i 
changes He also discusses the usual symptoms an ® 
that a positive sign of the disease is pain elicited by pi^s 
against the antenoi aspect of the thyioid cartilage 
compiession of the supeiioi coinua of the thyioid cai i ^ 
The acute stage of the disease is chaiacteiized by 
hypeiemia and swelling of the aiytenoids, and . ,g] 

of the aiytenoids is painful In the chionic ^ 

fixation in the position of adduction occuis, and st 
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vhich contains 10 pei cent uiea pei oxide, in the tieatment of 
diseases of the laijmx No specific foini of lal^^lg^tls that 
Mould be benefited by use of this pioduct is mentioned, and 
it IS haid to conceive how it could be used except as a nebuhzei 

In a most excellent and instiucti\e papei Davison’’ de- 
cubes SIX conditions lesponsible foi acute laiyngeal obstiuc- 
tion in childien These aie acute obstiuctue supiaglottic 
lauTigitis, supiaglottic alleigic edema, laiyngeal diphtheiia, 
subglottic alleigic edema, acute laijmgotiacheobionchitis and 
foieign bodies Each of these conditions and its specific 
tieatment is thoioughly discussed Davison stiesses the 
fact that fatalities can be pi evented if the coiiect diag¬ 
nosis is made eailj and piopei theiapy is instituted In 
mani of these cases tiacheotomy must be consideied, and it is 
Mise not to piociastmate in the dyspneic patient Oxjgeii 
niay be given as a tempoiaiy measuie, but it is nevei a sub¬ 
stitute foi a needed tiacheotomy 


Accoidmg to Blattnei,’’ vaiious foi ms of uppei lespiiatoiv 
ailments, paiticulaily cioup, have been shown to be due to 
viiuses Recently, a viial stiam identified as Type II hemad- 
soiption has been shown to be the etiologic agent in nianv 
cases of childhood cioup In addition, this viial stiam has 
sen shovTi to be ielated to the Asian flu stiam Blattnei 
elieves that confiimation of these obseivations will lead to 
inclusion of this stiam m anv ^acclne against viiuses of the 
nppei lespiiatoiv tiact 

Bjoikenheim-’ desciibes tvo cases of laiyngitis of pieg- 
nanci Both patients veie completely aphonic In one, be¬ 
cause of toxemia of piegnancv the patient was so dvspneic that 
s e could not be fully lecumbent The second patient had 
simple laivngitis of piegnancv In both patients the hoaise- 
ness disappeaied soon aftei delneij Bjoikenheim contends 
lat laiiTigitis of piegnancN is not basically an inflammatoiv 
isease even though an inflammatoiv type exudate niav be 
Piesent Caieful management of dehveiv is essential since 
'spnea maj alieadj be piesent and closuie of the glottis m 
leainig down mai be impossible 
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fixation the vocal process and aiytenoid eminence aie im¬ 
mobile In leviewing numerous aitides on this subject Poli- 
sar states that one cannot help but maivel at the clinical acu¬ 
men of our foiebeais This is one of the most inteiestmg 
articles on this subject that has come to the attention of the 
reviewers 

Infection with Candida (Monilia) albicans has become a 
souice of gi eater concern now than in the past Accoidmgto 
Lees/’’ lesions due to it have become moie in evidence since 
intioduction of antibiotics Desciibed as the most mutable 
and treacherous of fungous diseases, moniliasis is widely dis¬ 
tributed throughout the woild The broad spectium anti¬ 
biotics aie known to upset the balance of the bacteiial floia 
m the mouth and gastiointestinal tract. As a lesult oial, 
gastiointestinal and vaginal moniliasis aie now being seen 
more fiequently 

Cracovaner=® leminds us that hyperkeiatosis of the laiynx 
IS an impoitant and peiplexing subject to the laiyngologis 
It IS a precancel ous lesion and must be tieated as a poten la y 
malignant giowth An excellent desciiption of these 
IS presented Ciacovaner tieats small localized lesions 
stripping the coids undei diiect laiyngoscopy Lesions la 
lecur on one vocal coid aie removed by laiyngofissuie a 
lesions lecuiiing on both cords aie tieated by ladiation 
this lattei IS unsuccessful, laiyngectomy is peifoime 
tensive involvement of the laiynx by a hypeikerato ic esi 
IS treated by laiyngectomy 

Lupus eiythematosus with involvement of the laiynx is - 
tiemely laie Scaipelli and associates’^” lepoit such a ca 
a 21-yeai-old Negio who had been tieated foi one yeai 
was appaiently piogiessing satisfactoiily, when a su 
plosive onset of laiyngeal edema developed and piove 
Micioscopic evidence m the laiynx of fibiinoid gj. 

of collagen and of hematoxylin bodies that weie Feu gen p 
tive was assumed to be diagnostic of lupus 

Harkins’” advocates use of an impioved hydiogen peioxid , 
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are applied in oidei to avoid pinching oi ciushing the le- 
cuiient neiie or one of its blanches Eternal vigilance is a 
necessity if one is to be successful in avoiding tiauma to the 
infeiioi laij'ngeal neives in thyioid suigeij' 

Unilateial paialysis of the vocal coid is usually caused bv 
neoplastic disease, including the laijTix, phaivnx, bionchus, 
esophagus and thyioid glands as well as metastatic lesions of 
the mediastinum When such paialysis is associated vith a 
mass in the neck, tumois of the thyioid aie fiequent offendeis 
Seldom, hovevei, does one find an aneuij'sm of the infeiioi 
thyroid aiteiy as the cause of paialj’sis of one vocal coid 
Doumanian and associates^' lepoit such a case, and on clinical 
examination the cause was undeteimined Operative treat¬ 
ment not only established the diagnosis but also collected the 
condition In a study of 633 cases of such paialysis, Dou- 
Manian and associates found that caidioiasculai disease was 
the second most important factor in the etiology of paialvsis 
of the vocal coid, other causes of paralysis in these cases 
'veie mitral stenosis, aneurysm of the aorta, caidiomegalv and 
congenital heart disease 

In a discussion of the significance of paralysis of recur rent 
laivngeal neives Vinson^' calls attention to inflammatory con¬ 
ditions affecting the recurrent neives Such a paralysis due 
0 inflammation can well be compared to Bell’s palsy, vliicli 
often subsides spontaneously Vinson reports 14 cases of 
paialvsis of one vocal coid due to inflammatory reactions In 
Seven patients the voice and normal function of the larynx 
'veie completely restored There is no specific treatment for 
us kind of paralysis but secondary traumatic laijTigitis may 
e avoided by requesting patients to refrain from forcing 
then voices 

Mollison™ reports eight cases of idiopathic recurrent lairn- 
P^^tihsis seen over a period of years No attempt is 
ttia e to give a definite diagnosis as to the cause of the paial- 

^ SIS *T*1 4- 

rue sjniptoms and clinical observations are described 
STRIDOR 

Congenital laryngeal stridor resulting from hjpeimobihtv 
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PARALYSIS 

Williams’’* investigated 100 thyioidectomies foi benign, 
noniecurrent goiteis Pieopeiative indiiect laiyngoscopy was 
perfoimed by a laiyngologist, and theie was no evidence of a 
nerve lesion Immediately aftei the opeiation the laiynx was 
examined and in none of the 100 patients was theie any im- 
panment of motion of the vocal cords Foui oi five days latei 
the colds weie examined by mdiiect laiyngoscopy and seven 
of the 100 patients had paialysis of one coid Five of the 
seven patients made a complete recovery and two had perma¬ 
nent paialysis Williams was ceitain that the neive had not 
been divided, ciushed or traumatized because of its behavioi 
at the end of the opeiation Of the possible causes of eaily 
postopeiative paralysis Williams believes that edema of the 
neive causing compiession of its fibeis is the most likely 
The various aspects of the pioblem of dissecting out the le- 
cuiient neive so as to visualize this stiuctuie piopeily aie 
discussed No definite advice to the geneial surgeon can be 
offered except that pieopeiative examination of the laiynx 
in all potential candidates foi thyioidectomy should be routine 

Fateen’** conducted experiments on the recurrent laryngeal 
nerve in dogs in order to establish the extent and permanency 
of injury from crushing this nerve Ovei a long period 8 
dogs were anesthetized, and the recurrent laryngeal neive 
was exposed and ciushed with a Kochei forceps After le 
covery the barking was hoarse and remained hoarse for abou 
three months, after which it resumed its normal iingmS 
char acter in ever y case Fateen concluded that nothing shou 
be done until three months after thyroidectomy, since during 
this time there is hope of spontaneous recovery Crus ring 
of the phrenic nerve produced no significant change m lespi 
ration Numerous recent articles on this subject are quo ec 
including some advocating attempts at anastomosing the hypo 
glossal and the distal end of the recurrent nerve 

Finochietto’® makes an ardent plea for better knowledge of 
the anatomy of the thyroid region and more caieful suigma^ 
technique in order to avoid trauma to the recurrent laryngea 
nerve Bleeding vessels should be clearly seen before foi cep 
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should ne\ei be consideied a tiivial condition Occasionally, 
tiacheotomy becomes necessaiy as a life-saving measuie 
Stenosis in the legion of the laiynx oi a giowth mav pioduce 
stiidoi Immatuie caitilagenous stiuctuies of the laiynx, 
such as the epiglottis and the aij-tenoids, aie fiequently le- 
sponsible foi stiidoi in infants 

STENOSIS 

Laimgologists aie famihai with the pioblem of chionic 
stenosis of the laijTix and uppei tiachea Use of aciylic 
roateiials in the laimx, as desciibed bv Noiiis,^^ helps to 
solve the tioublesome pioblem of inflammatoiw leaction caused 
bv intialaij-ngeal lubbei molds Despite fiequent changing 
of lubbei molds, ulceiations and gianiilating tissue were often 
obseived Aciylic mateiials do not nutate, and aie non- 
poious, easily shaped and comfortable foi months Non is 
gnes a good desciiption of the aciylic lesins, which constitute 
one class of plastics The object of coie-molding may be to 
Pieient development of chionic stenosis in cases of leceiit 
tiauina oi fiactuies of the lai\nigeal caitilages In addition 
to this, maintenance of dilatation m chronic stenosis is most 
impoitant The vaiious tj^pes of molds aie illustiated in 
this aiticle With the inci easing numbei of laiyngeal in- 
Juiies fiom automobile accidents, the aciylic mold will play a 
rtoie impoitant pait in iehabilitation of the fiactuied and 
stenosed laijmx 

Cianmei^' summaiizes his excellent aiticle on stiictuies of 
the lai-jTix bv stating that laiwngeal mjiuies aie assuming 
gieatei impoitance piimaiilv because of automobile accidents 
■^nth then high moibidity and moitalitv lates That these in- 
Juiies do not occui moie commonlv is due mainly to the pio- 
tected position of the laijmx The many types of open and 
closed mjuiies \aiy widely in seventy Cianmei emphasizes 
the fact that eaily tieatment should be diiected towaid main¬ 
taining the ail way with tracheotomv, pie\ention of stenosis, 
intemal splinting and caieful lepaii of laceiations Latei 
cicatiicial stenosis mav indicate i econsti iictive suigeiy and 
1 ehabilitation is not complete without speech theiapi foi 
peisistent hoaiseness 
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of the epiglottis may be collected by a simple opeiative pio- 
ceduie as described by Ochs.*® With a Davis Ciow mouth gag 
in place, the epiglottis is exposed, and the mucosa on the m- 
feiioi two-thuds of the lingual suiface of the epiglottis is 
lemoved in conjunction with a coriesponding amount of mu¬ 
cosa fiom the base of the tongue These law sui faces will 
adheie so that the epiglottis is held in a moie eiect position, 
and the stiidoi is collected This suigical piocedure was 
peifoimed on seveial occasions yeais ago by one of the le- 
vieweis using the suspension laiyngoscope to visualize the 
epiglottis with excellent lesults 


Smith“ lepoits two cases of seveie lumbai meningomyelo¬ 
cele, which at one or moie times had been seen as emeigencies 
because of laiyngeal stiidoi One of these patients died of 
hydiocephalus, the post-moitem examination levealing no 
abnoimality of the laiynx The question of possible ‘‘coning" 
of the medulla with dysfunction of the vagi is laised as a 
cause foi this Smith wains that tiacheotomy should not be 
employed in such cases, but he does not say what foim of 
tieatment should be employed to lelieve the obstiucted anwa\ 
m such cases 


Schutt and Robb'- lepoit the clinical and neciopsy obseiva- 
tions on an infant with inteimittent stiidoi which appealed 
m the thud week of life and peisisted until death in the sixt 
week An anomalous left pulmonaiy aiteiy, couising pos- 
teiioi to the tiachea, between it and the esophagus, togethei 
with the uppei left pulmonaiy vein and aoita ciossing anteiioi 
to the tiachea m noimal fashion, foimed a vasculai un? 
aiound the tiachea Piogiessive obstiuction with pulmonai\ 
emphysema followed Only five similai cases have pievi 
ouslj'' been lepoited, thiee of which weie successfully col¬ 
lected by opeiation The embiyologic consideiations aie a so 
discussed in this inteiesting lepoit 

Peieiia" piesents a good discussion of studoi The con 
dition IS consideied undei two laige divisions, acute an 
chionic Eight subheads aie discussed undei acute stiuoi 
and only foui aie classified as chionic Laiyngeal stii oi 
IS seen moie fiequentlv in the infant, and when piesen , ’ 
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accident, befoie the caitilages have become fixed in then nev* 
positions and befoie development of scai tissue The most 
effective tieatment of chionic larjmgeal stenosis is pieventive 
tiacheotomj- lathei than intubation, low lathei than high 
tiacheotomy, lemoval of feeding tubes if possible, and theiapv 
of acute laijmgeal abscesses, tubeiculosis and ciushing m- 
juiies of the laijmx This aiticle should be lead by all who 
piactice laijTigolog\' 


ANESTHESIA 


Steinei^'' desciibes a new ti^pe of laijTigeal spiay utilizing 
the spiinklei system with ten small holes in the distal end of 
the cannula The patient is fust made to gaigle with an 
analgesic solution and then a lai\*ngoscope is used to visualize 
the laijTix The new laijmgeal sviinge, consisting of a cannula 
20 cm long with a slight-anteiior cuive at the distal end, is 
intioduced into the laijmx This laijmgeal spiav is intended 
to pioduce thoiough anesthesia of the laijmx, theiebj’ facili¬ 
tating intioduction of intubation tubes foi anesthesia 


Pioctoi and Edgeiton’" desciibe management of a case of 
tiaumatic occlusion of the lai'jmx secondaij' to endotiacheal 
anesthesia Endotiacheal anesthetization peifoimed on two 
occasions thiee j’eai*s apart was followed bj- piogiessive, in- 
cieasing hoaiseness and dvspnea Miiioi examination showed 
the laijmx to be filled with a gianulomatous mass Aftei 
tiacheotomj- a laige skin flap was turned back acioss the 
nudhne of the neck, and the laijmgeal caitilages were ex- 
ploied The thj'ioid caiiilage was split in the median line, and 
le gianulomatous tissue was lemoved fiom the mteiioi of 
t e lai-jmx A split thickness giaft was fitted about a stmt 
0 PohAinj’l alcohol sponge shaped to fit the glottic apeituie 
denuded portion of the lai'jmx bj' a No 
stainless steel wiie sutuie passed thiough the thj'ioid 
cartilage and skin The thj'ioid caitilage was closed bj* ap- 
Piopnate sutuies, and excellent final lesults weie obtained 
ood illustiations accompanv this excellent papei 

Gabuja and Oikin-' desciibe a new laij'ngoscope with a 
cui\ed blade to facilitate intioduction of an intubation tube 
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Cicatricial stenosis of the laiynx lesultmg fiom a feeding 
tube IS rathei laie Schwartz, Devine and Eiich‘“ found only 
five of 142 cases of laiyngeal stenosis seen fiom 1940 thiough 
1958 to be due to feeding tubes Management of laiyngeal 
stenosis depends on the degiee of lespiiatoiy and vocal im- 
paiiment and the general condition and age of the patient 
Minor degrees of stenosis may be overcome by dilation Se- 
veie degiees of stenosis oi completely stenosed laiynges can 
be successfully collected only by suigical leconstiuction con¬ 
sisting of excision of seal tissue, lining the laiynx with a ice 
split-thickness skin giaft, and weaiing an obtuiatoi to pi even 
coiiti action and subsequent closuie of the stoma Such tiea 
ment is long and diawn out, lequiiing much patience on e 
pait of the laiyngologist as well as the patient 

Rapid progiess has been made m the suigical tieatment of 
chionic laryngeal stenosis since Schmiegelow descii e n 
method in 1929 His opeiation with modifications has giv 
excellent results Smatheis'^ believes that many patien s co 
tiiiue to weal a tiacheotomy tube because of cicatiicia ® 
of the laiynx This can be collected by piopei tiea m . 
which consists of lemoval oi contiol of the infectious pio 
befoie leconstiuction is attempted Smatheis emp , 
necessity of low tracheotomy and states that lecons i 
of the laiyngeal lumen is a thiee-stage pioceduie 
six to 12 months foi completion Thiough a 
appioach the stenotic aiea is lemoved and a s ^ 
seited ovei foam lubbei Ten days latei the lu 
is lemoved, and an aciylic obtuiatoi molded to le ' ^ 

of the laiynx is inseited into the laiynx and ^"owe ° | 

theie fiom six to nine months, aftei Avhich e a 
stoma is closed and decannulated if the pioce uie i 


successful 

Holmgei and Johnston'® piesent an excellent st 

cases of chionic laiyngeal stenosis tieated „]acing 

ten yeais It now seems that tiauma is lapi Y 
acute laiyngeal disease as the commonest is 

laiyngeal stenosis Management of these vai lous p 
discussed Emphasis is placed on the impoi an 
mg leconstiuctive pioceduies withm the fust few days 
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accident, befoie the caitilages have become fixed in then new 
positions and befoie development of scai tissue The most 
effective tieatment of chionic laijmgeal stenosis is pieventive 
tiacheotomj' lather than intubation, low lathei than high 
tiacheotomy, lemoval of feeding tubes if possible, and theiapv 
of acute laiyngeal abscesses, tubeiculosis and ciushmg in- 
juiies of the laijmx This aiticle should be lead by all vho 
piactice laiyngologv 


ANESTHESIA 


Steinei” desciibes a new t 3 'pe of laijmgeal spiaj' utilizing 
the spiinklei sj'stem with ten small holes in the distal end of 
the cannula The patient is fust made to gaigle with an 
analgesic solution and then a laijngoscope is used to visualize 
the laijTix The new laijmgeal sjuinge, consisting of a cannula 
20 cm long vith a slight-anteiior ciiive at the distal end, is 
intioduced into the laijmx This laijmgeal spiaj' is intended 
to pioduce thoiough anesthesia of the laijmx, theiebv facili¬ 
tating intioduction of intubation tubes foi anesthesia 


Pioctoi and Edgeiton®* desciibe management of a case of 
tiaumatic occlusion of the laiynx secondaiy to endotiacheal 
anesthesia Endotiacheal anesthetization peifoimed on two 
occasions thiee jmais apait was followed bj* piogiessive, m- 
cieasinghoaiseness and d>"spnea Miiioi examination showed 
the laijTix to be filled with a gianulomatous mass Aftei 
tiacheotomy a laige skin flap was turned back acioss the 
niidline of the neck, and the lal^^lgeal caitilages veie ex- 
ploied The thj-ioid cartilage was split m the median line, and 
the gianulomatous tissue was iemo\ed fiom the mteiioi of 
the laijmx A split thickness giaft vas fitted about a stint 
0 polvvinjd alcohol sponge shaped to fit the glottic apeituie 
^ ns Mas held m the denuded poition of the laijnx bj* a No 
stainless steel wiie sutuie passed thiough the thjnoid 
cartilage and skin The thyioid caitilage vas closed bj' ap- 
piopnate sutuies, and excellent final lesults weie obtained 
ood illustiations accompanv this excellent papei 

Eabuva and Oikin ' desciibe a new laijngoscope vith a 
coiled blade to facilitate intioduction of an intubation tube 
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Cicatz’icial stenosis of the laiynx lesultmg fiom a feeding 
tube IS lathei laie Schwaitz, Devine and Eiich-*" found only 
five of 142 cases of laiyngeal stenosis seen fiom 1940 tliiough 
1958 to be due to feeding tubes Management of laiyngeal 
stenosis depends on the degiee of lespiiatoiy and vocal im¬ 
pairment and the geneial condition and age of the patient 
Minor degrees of stenosis may be overcome by dilation Se- 
veie degiees of stenosis oi completely stenosed laiynges can 
be successfully collected only by suigical leconstiuction con¬ 
sisting of excision of scar tissue, lining the laiynx with a fiee 
split-thickness skin giaft, and weaimg an obtuiator to pi event 
conti action and subsequent closuie of the stoma Such treat¬ 
ment IS long and diawn out, lequiiing much patience on tie 
pait of the laryngologist as well as the patient 

Rapid piogiess has been made in the suigical treatment of 
chionic laryngeal stenosis since Schmiegelow desciibed us 
method in 1929 His opeiation with modifications has given 
excellent results Smatheis^’^ believes that many patients con 
tinue to weal a tracheotomy tube because of cicatricial stenosis 
of the laiynx This can be corrected by piopei tieatmen , 
which consists of lemoval or control of the infectious 
before leconstiuction is attempted Smatheis emphasizes i 
necessity of low tiacheotomy and states that lecons * 
of the laiyngeal lumen is a thiee-stage pioceduie 
SIX to 12 months foi completion Through a laiyngos 
appioach the stenotic aiea is removed and a t 

seited over foam rubber Ten days later the ru 
is removed, and an acrylic obturator molded to t e ^ 
of the larynx is inserted into the larynx and allowe o , 
there from six to nine months, after which the , 
stoma IS closed and decannulated rf the procedure as 


successful 

Holinger and Johnston'*® present an excellent study o 
cases of chronic laryngeal stenosis treated during 
ten years It now seems that trauma is rapidly i P 
acute laryngeal disease as the commonest cause o 
laryngeal stenosis Management of these various . 

discussed Emphasis is placed on the importance o P 
iirg reconstructive procedures within the fust few d > 
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accident, befoie the caitilages have become fixed m then new 
positions and befoie development of scar tissue The most 
effective txeatment of chionic laijmgeal stenosis is pieventive 
tiacheotomv lathei than intubation, low lathei than high 
tiaclieotoniy, lemoval of feeding tubes if possible, and theiapv 
of acute laijTigeal abscesses, tubeiculosis and ciushing in- 
juiies of the laij-nx This aiticle should be lead by all who 
piactice laijTigologv 


ANESTHESIA 


Steinei^'' desciibes a new type of laijTigeal spiay utilizing 
l:he spiinklei svstem with ten small holes in the distal end of 
the cannula The patient is fust made to gaigle with an 
analgesic solution and then a laiyngoscope is used to visualize 
the laijTix The new lai j-ngeal syiinge, consisting of a cannula 
20 cm long with a slight-anteiior cuive at the distal end, is 
mtioduced into the laijmx This laijmgeal spiav is intended 
to pioduce thoiough anesthesia of the laiynx, therebv facili¬ 
tating mtioduction of intubation tubes foi anesthesia 


Pioctoi and Edgeiton'® desciibe management of a case of 
tiaumatic occlusion of the laiynx secondaiy to endotiacheal 
anesthesia Endotiacheal anesthetization peifoimed on two 
occasions thiee yeais apait was followed by piogiessne, in- 
cieasing hoaiseness and dvspnea Miiioi examination showed 
the laijmx to be filled with a gianulomatous mass Aftei 
lacheotomy a laige skin flap was turned back acioss the 
^idline of the neck, and the laiyngeal caitilages weie ex- 
P oied The thyioid cartilage was split in the median line, and 
^ ^^^^^ilomatous tissue was lemoved fiom the mteiioi of 
e laii-nx A split thickness giaft was fitted about a stmt 
0 pohwinyl alcohol sponge shaped to fit the glottic apeituie 
, held 111 the denuded poition of the laiynx by a No 

stainless steel wiie sutuie passed thiough the thyioid 
^1 ilage and skin The thyioid caitilage was closed bv ap- 
lopnate sutuies, and excellent final lesults neie obtained 
°od illustiations accompanv this excellent papei 

Gabuva and Oikim' desciibe a new laijmgoscope nitli a 
uiied blade to facilitate mtioduction of an intubation tube 
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foi induction of endotiacheal anesthesia Advantages aie 
that the new laiyngoscope may be intioduced moie easily into 
small mouths, peifeiably on the light side, bettei visualization 
of the laiynx, bettei piotection of the uppei teeth, and im¬ 
proved use of binoculai vision Geneial views of this new 
laiyngoscope aie shown 

Campkin^- states that contact ulceiation and pedunculated 
laiyngeal lesions may occui m the pathogenesis of post-intuba- 
tional granuloma, an uncommon complication of endotiacheal 
intubation He believes that the incidence of this foim of 
gianuloma is inci easing because of the fiequent use of endo¬ 
tiacheal intubation in lecent yeais Post-mtubational gianu- 
loma IS more common aftei thyioidectomy piobably because 
of hyperextension of the head and the placing of a sand bag 
01 pillow undei the shouldeis In this position the eii o- 
tiacheal tube will make piessuie on the vocal piocess 

Schwaizbait'^^ lepoits eight cases of intubation gianuloma 
He believes that the incidence of this condition can be e 
ci eased by caieful preopeiative screening of suigical pa len s 
foi catairhal, alleigic and inflammatoiy conditions with pos 
ponem^t of opeiation when possible if any of these con i 
tions exist Postopeiative physical lest and silence aie lec 
ommended togethei with systematic laiyngoscopic examina loi 
to pi event piogiession oi development of these lesions 


SURGERY 

Lillie and Devine ^ desciibe the indications and 
nique for the laiyngofissuie opeiation, which does no 
fiom the geneially accepted pioceduie In biief, i 
of suspension laiyngoscopy and biopsy An intia _ 

tube is insei ted thi ough the mouth, and the suspension 

goscope IS lemoved The neck is piepaied and diape , ^ 

tiacheotomy is peifoimed The intiatiacheal tube is ’ 

and a cuffed tube is intioduced thiough the tiachea ® 

It IS a bit confusing to note, in anothei paiagiapb, a s a 
that Lillie and Devine always peifoim the tiacheo omy 
use of a local anesthetic The usual midline J 

sciibed, and the thyioid caitilage is split with an os 
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saw Retx action of the wings of the thvioid lateially bungs 
into view the lesion on the vocal coid Dissection is earned 
out, and the mass is lemoved en bloc Bleeding is conti oiled 
bj ligation and electiocoagulation The tiacheotomy tube is 
lemoied on the foiiith or fifth da}' The incidence of cuies 
obtained bv otheis langes fiom 75 pei cent to 92 pei cent, 
but the lesults obtained by Lillie and Devine aie not given 

SchalT-* desciibes an extialaiyngeal appioach foi ceitain 
benign lesions of the laiynx by means of an incision at the 
uppei maigin of the thyioid alae on the in\olved side By 
dissection the tumoi is exposed and usuallv extiipated with¬ 
out enteiing the inteiior of the laij'nx This simple, piactical 
opeiation is biiefly desciibed and well illustiated It is best 
adapted foi slowly gi owing, submucosal, supiaglottic and in¬ 
ti aglottic new giowths and cysts of the laij'nx 

In an excellent compiehensive aiticle Reed, Muellei and 
Snov-'' piesent a detailed lepoit of 200 cases of i-adical neck 
dissection betv een 1948 and 1958 Then method of studv and 
anal} SIS of the piimaiy site and giade of the lesions and the 
classification of the nodes found in the neck leave little to be 
desiied Foi those inteiested in the studv of neck dissections 
this article is highh' lecommended 

Conley" piesents methods of piimai} closuie of the laigei 
lai-}Tigeal wounds cieated in peifoiming paitial lai\'ngec- 
tomies, vith illustiations His desciiption of the technique 
of flap mo^ement of mucous membiane is such that to the 
nninitiated it sounds easy Conley claims the lesultant voice 
and aiii\a} shov much impiovement aftei use of a mucous- 
membiane flap m the i ehabilitation of the paitial laiMigec- 
tonn vound 


LARI NGOCELE 

HeRosaiio and co--\\oikeis-" state that laiyngocele, a laie 
^^'I^^osting swelling of the neck, aiises fiom the \entiicle 
loigagni, vheie an outpouching fiequently occuis in the 
loof of the ventiicle It is usually caused bv lepeated ele\a- 
lon of intialai}ngeal piessuie, which is transmitted to the 
--acculus, and which may dilate to foim a lai\'ngocele As the 
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sacculus dilates, it is usually contained by the thyiohyoid 
membiane, however, if it penetiates this membiane, it then 
becomes known as an extei nal lai yngocele and is located m the 
anteiioi tiiangle of the neck Such a case is lepoited 

BENIGN TUMORS 

Scleioma is an endemic disease pievalent in Eastein Euiope, 
Russia, South Ameiica and ceitam fai eastein islands It is 
a specific granuloma affecting mainly the nose, although the 
phaiynx, laiynx, tiachea and bionchi may be affected Mas- 
soLid and Awwad™ piesent a clinical leview of 84 cases of 
scleioma tieated between 1951 and 1956 Eighteen patients 
had laiyngeal involvement, in all of whom the subglottic legion 
was affected When gianulomatous infiltiation involved the 
Intel 101 of the laiynx, defoimity of the stiuctuies lesulted, 
and concentiic nan owing of the subglottic an way and uppei 
pait of the tiachea occuiied Known antibiotics have no 
effect on scleioma Roentgenotheiapy is of some benefit 

In an editoiial”'’ it is stated that benign tumois of the vocal 
colds fiequently piesent confusing diagnostic pioblems, m 
fact, the clinical pictuie cannot always be leconciled diagnos¬ 
tically with the pathologist’s inteipietation of the extiipa e 
tissue This IS paiticulaily tiue foi polypoid laiyngitis since 
theie IS no acceptable histopathologic pictuie chaiacteiistic o 
laiyngeal polyps It is thought that these polyps oiigmate m 
the subepithelial space of Reinke and aie able to assume van 
ous histologic appealances Theie is geneial concuiience la 
tiauma of vocal abuse and the nutation fiom smoking 
common inciting factois pioducing polypoid laiyngitis ^ 
dilate suigical lemoval of the polypoid tissue followec 
pathologic examination foi confnmation of the clinical ciag 
nosis is always desnable 

Chondiomas aie among the laie connective tissue 
of the laiynx, 80 pei cent of which aie found in men ci^ 
and Bendei'” lepoit such a case occuiimg in a 
had a tumoi lemoved fiom the laiynx 28 yeais befoic i 
weie unable to obtain the oiiginal histologic 
laiyngofissuie appioach was used to lemove the choncio 
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flora the light side of the laijrax aftei winch the patient made 
an uneientful lecoveiy 

Waltei” leports a case of chondioma of the laiynx In his 
leview of the liteiatuie he found 96 cases An outstanding 
chaiacteiistic of this tumoi is failure to metastasize, but fre¬ 
quent local lecuirence results from inadequate removal 

Ani\ig“^ reports apparent regression of advanced papilloma 
of the laijTix after use of hydiocoitisate spray three times 
daily in a se\en-yeai-old girl During nine months, the tumor 
had not recurred Simultaneously, with this treatment, how¬ 
ever, she had had repeated simple excision of the papilloma, 
application of podophylline solution, roentgenotherapy and 
tracheotomy, so that recoreiy cannot definitely be attributed 
to the hvdi ocoi tisate spiav If this simple method of tieat- 
ffient piores to be effective in other cases, it will be a most 
valuable addition to the therapeutic aimamentaiium of the 
laijTigologist 


Moffitt®< successfully used wart vaccine of bovine origin 
in the treatment of multiple papillomatosis of the laiynx 
Dramatic cessation of legiowth occur led in one case and 
decided lmplo^ement was noted in three others Since papil¬ 
loma of the laijTix has resisted all forms of treatment, it 
seems worth-while to use this vaccine in additional cases to 
determine further its ralue 


Nunez'’^ piesents a renew of a laige number of articles 
niitten on the treatment of multiple papillomatosis of the 
laijTix He quotes these various authors and comments on 
the therapy employed bv each He is forced to the conclusion 
nat there is no one tieatment for laivngeal papillomatosis 
that many of these cases cleai up at the age of pubertv 
e adrocates pinching of the papilloma under direct laivn- 
goscopy With as little damage to the normal mucosa and to 
e \ocal cords as possible 


ahei ' informs us that pseudosaicoma is the term intio- 
ced by Lane to indicate large polypoid connectue tissue 
passes associated with squamous carcinoma of the mouth, 
auces and lar\-nx Occasionally, these masses assume such 
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piominence as to dominate the clinical pictiue conipleteh 
The lesion has the gioss appeal ance of a saicoma, and when 
examined with the micioscope, lesembles a highly anaplastic 
giowth with giant neoplastic cells The pathology is thoiough- 
ly discussed Bakei lepoits three cases of pseudosaiconia of 
the larynx, which is a nonmalignant connective tissue tunioi, 
usually associated with squamous cell caicinoma 


Harpei''" states that fatty tumois of the phaiynx and lannx 
aie uncommon and aie piobably one of the laiest foims of 
benign tumois encountered in this legion He found 30 such 
cases in the liteiatuie and added one of his own This was a 
lipoma attached to the posteiioi poition of the laiynx, it was 
smooth and pale yelloiv It had caused choking, coughing anc 
laiyngeal spasm Its suigical lemoval piesented no difficu tj 


Nimbkai, Gadie and Desa‘* lepoit a case of neuiofibioma 
of the laiynx and leview the liteiatuie on this subject u 
this location neuiofibioma is consideied laie These tumois 
have no tendency to invasion but tend to destioy the stiuc uies 
111 the vicinity by diiect piessuie The chief symptoms aie 
hoaiseness and eventually dyspnea Tieatment is 
excision eithei intialaijmgeally oi by an exteinal ^ 

and as a lule, the diagnosis is made postopeiatively ' 
pathologist 

of 

Bailey''” states that duiing the last two yeais ^ ®5***^^ 
plasma cell gianulomas have been detected in a sma 
aiea aiound Plymouth, England The lesion consists o u 
tion 01 piolifeiation of tissue within the mouth, 
laiynx and lesembles no othei condition It is 
painful and is lesistant to any foim of local tieatrnen ® ^ 

Coitisone deiivatives The one case involving w ^ 
lequiied not onlj" tiacheotomy, but also a tianshyoi ap 
to lemove the gianiilomatous lesions, which have no lec 


Laiyngeal cysts may be congenital, letention, ‘ 

lymph, blood oi implantation cysts Retention cys s 
fai the most common type of cyst found m the aiy 
most fiequently occui in the glosso-epiglottic 
Mofty‘“ lepoits a laige, tiilobed, laiyngeal cvst o 
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view of the glottis and occupj’mg the light aiyepiglottic fold, 
the \entiiculai fold and the pjnifoim fossa The cyst vas 
successfully lenioved thiough an incision along the bolder of 
the sternocleidomastoid muscle 

Amyloidosis is the deposition into tissues of a substance 
called amjdoid because of its lesemblance to staich Many 
theoiies have been developed in an attempt to deteimine the 
etlolog^ of amjloidosis Although the condition is laie, Hol- 
ingei, Johnston and Delgado'^ lepoit seven cases seen by 
them The clinical pictuie and pathology aie well desciibed 
The diagnosis is always made by micioscopic examination of 
the tissue The tieatment advocated is suigical lemoval endo- 
scopically, vvdnch was successful in all but one of their cases 

Smith'- lepoits a case of a tiue benign stiiated muscle 
tumoi of the laiynx Only two othei cases have been lecoided 
since Ewing’s classical desciiption in 1919 Accoiding to 
Smith, this condition is distinct fiom the gianulai cell myo¬ 
blastoma of the laivnx, and the gianulai cell piobably lepie- 
sents a degeneiative lesion of muscle lathei than an em- 
bivonic piecuisoi of stiiated muscle fibeis 


___ MALIGNANT TUMORS 

Vii-tama and Haima'= lev'iewed 724 cases of laiyngeal cai- 
cinoma fiom the standpoint of influence of institution of 
adequate tieatment They believe that delay in institution of 
adequate treatment is the most significant factoi in the moi- 
tahti late of laiyngeal caicinoma Among the 724 patients, 
delay m consulting a physician was lesponsible foi 50 pei cent 
of the total sample and the next most significant factoi was 
ailuie of the geneial piactitionei to lecognize symptoms 

Postopeiative management of caicinoma of the laiynx en¬ 
tails not only the immediate peiiod while the patient is in the 
ospital, but also the five-yeai peiiod aftei opeiation duiing 
■" uch the patient should be obseived and tieated foi associat- 
0 conditions, accoiding to Callahan,'* vho lepoits the case 
0 a patient emotionalh distuibed aftei opeiation on the 

Onx These emotional distuibailees must be lecognized 
and managed v\ith the gieatest of caie 
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Fishei' and Millei"'’* leviewed 48 cases of caicinoma m sitn 
They point out that this type of lesion continues to pieseiit a 
pioblem to the laiyngologist It is still not possible to de- 
sciibe a chaiacteiistic clinical pictuie obtained by duect oi 
mdiiect laiyngoscopy that would lead to a diagnosis of caici- 
noma m situ, howevei*, this lesion can be lecognized in tlueo 
distinct histopathologic types the basal, the squamous and the 
bowenoid Leukoplakia was the most fiequent pathologic 
change obseived on the coids The theiapy of this condition 
is fully discussed 


Asbuiy'^ lepoits an unusual case of saicoma of the laiynx 
in a woman 36 years old Nine yeais pieviously she had had 
a tumor in the light knee which eventually was diagnosed as 
chondrosaicoma The same diagnosis was established in tie 
laiynx, and this was thought to be metastatic, howevei, e- 
cause this was the only manifestation, the question aiose as 
to the possibility of this lesion’s being piimaiy Saicomas 
constitute only 1 pei cent of malignant lesions of the laiynx 


Pietiantoni, Fehsati and Finzi" studied the fiequencj'’ o 
laiyngoceles and carcinoma of the laiynx and the ^ 

of these two types of lesions The lecoids of moie than > 
patients who had laryngectomies were examined, in 857, com^ 
plete recoids with tomographs were available for study 
incidence of laiyngocele and carcinoma of the laiynx 
ring simultaneously was 6 18 per cent It was concluded 
there is no definite relationship between these two _ 

lesions and that other factors are responsible for the pro 
tion of laiyngoceles 


Clarke” reports successful use, for a long period, o a p 
thesis to close a large esophageal fistula in a man, Y 
old, with extensive intrinsic carcinoma of the ,yn- 

was given a heavy course of irradiation befoie tota a 
gectomy Postopeiatively, a large phaiyngo-esophagea 
tula developed, which persisted in spite of lepeatec P 
operations After six months of tube feeding, the poi ex 
as desciibed by Shaw and Oimeiod in 1957, was 
the pharynx and allowed to remain theie for 
During this time food could be taken orally, and 
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would not spill out into the tiacheal stoma Tissue leaction 
necessitated changing of the tube eveiy tluee months aftei 
this The shape of the tube, a cj'lmdei with its upper end 
flaied and a fusifoim dilatation just below the flaie, lendeis 
it self-1 etaining, and appaiently, it is well toleiated bv the 
patient This seems to be a simple, piactical method of tem- 
poiaiily solving a debilitating complication of laiyngeal sui- 
geiy 

Foioughi and Rosedale'® lepoit the case of a 64-yeai-old 
woman with intiinsic caicinoma of the laijmx lemoved bv 
laimgofissuie The patient was asymptomatic foi 11 yeais 
befoie lecuiience necessitated larjmgectomv A concise le- 
view of the age and sex incidence of this disease as well as its 
usual histologic types and location ai e included 

Saima'® makes the astounding statement that cancel of the 
lai’i'ux forms appioximately 3S pei cent of all tumois of the 
body seen in Assam He also states that cancel of the laiynx 
foims 50 pel cent of cancels of the uppei alimentaiy tiact 
Ro leason is offeied to explain this tiemendous incidence of 
this paiticulai lesion Saima fiankly states that the popula¬ 
tion IS ignoiant of the symptoms of cancel of the laijmx and 
implies that the doctois in Assam aie not much bettei m- 
toimed, hence, theie is much delay in establishing a diagnosis 
It IS unfortunate that so little of ear, nose and thi oat diseases 
IS taught undeigiaduates in Assam 

Stoiei and Goodsitt"* lemind us that caicinoma of the 
uiJTix IS piimaiily a disease of males They leport a case of 
u highly malignant oat-like-cell caicinoma occurimg in the 
3iynx of a V Oman aged 25 yeai s The patient i ecei\ ed Roent¬ 
gen ladiation to the neck foi tubeiculous adenitis Stoiei and 
oodsitt question whethei this theiapy may have plaved an 
luipoitant pait m the de\elopment of caicinoma of the laiynx 
such a young woman 

Nelson'- levievs, discusses and lepoids the newei methods 
® eatment of cancel of the laij-ngophai^mx A number of 
^ses aie leported, each one had such extensive lesions that 
\ majoi suigical pioceduies developed in the last few 
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yeais could offei these patients any hope Laiyngectomv, 
single 01 bilateral block dissection of the neck and phaivn- 
gotomy and phaiyngectomy offei these patients an excellent 
chance of cm e 

Feinmessei and Gay®'* lepoit an unusual case of caicinonia 
of the laiynx In Januaiy, 1952, a biopsy specimen fiomthe 
light vocal cold was lepoited as anaplastic caicinoma The 
patient lefused opeiative oi ladiologic tieatnieiit Two yeais 
latei a painless swelling about the size of an egg developed 
on the light side of the neck Indnect and diiect laiyngos- 
copy failed to show evidence of a lesion in the laiynx The 
tumor was lemoved suigically, the pathologic lepoit was 
anaplastic caicinoma involving a lymph gland Undoubte v, 
this was metastatic caicinoma of the vocal coid, which iim' 
showed no evidence of malignant giowth Appaiently, le 
cordal caicinoma was lemovecl completely at the time o w 
biopsy Radical block dissection of the neck was done, anc 
five yeais latei the patient showed no sign of lecvnience 
IS now seven yeais since the oiiginal biopsy 

Suigical tieatment of cancel of the post-ciicoid 
which involves the entiie ciicumfeience of the inout o 
esophagus is difficult foi the patient as ivell as foi e su 
geon Since 1926 Seicei®' tiled vaiioiis methods of 
ment of such lesions without success If the tumoi as ii 
invaded the laiynx, Seicei advocates lateial . 

copj with complete lemoval of the malignant lesion ° 
by seveiing of the tiachea and cieation of a .) 

cheal stoma The laiynx is then slightly displaced ac ' 
and the lowei poition of the laiynx and tiachea aie su 
to the uppei poition of the esophagus and the uppei poi 
of the laiynx to the hypophaiynx Intelfeience wi 
blood and neive supply is assiduously avoided, and a e 
tube IS passed between the vocal colds into the 
stomach Rapid convalescence occuiied in the 
lepoited These patients speak with the laiynx an siw 
thiough the same oigan Little comment is ma e o 
quality of the voice 

CKeefe'"’ leminds us that eailv m the caie of the patic 
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VTth laijTigeal cancel, we aie confionted with the decision to 
opeiate and must select a technique appiopiiate to the task 
Such a selection is based on inclusive appiaisal of the patient, 
including his tumor, and it should have as its piimaiy inten¬ 
tion, the best chance of cuie O’Keefe discusses the vaiious 
tjpes of laijTigeal cancel and then ciiteiia of opeiabihtj’ 
The intent of this piesentation is to help claiify the issue of 
conseivative vs ladical in the suigical tieatment of laijmgeal 
cancel 

In an mteiesting and comprehensive papei Non is'® dis¬ 
cusses the causes of failuie in suigical tieatment of malignant 
tumois of the laijmx This study coveis 209 cases of paitial 
laijTigectomy, 181 cases of laiyngectomy and 64 cases of lai- 
JTigectomy with simultaneous block dissection Each of these 
gioups IS consideied sepaiately, and appiopiiate comments aie 
offeied The changing suigical tiends foi caicinoma of the 
laijTix IS discussed, and the fionto-lateial opeiation is ad¬ 
vocated in the endolaijmgeal cases with imolvement of the 
anteiioi commissuie The indications foi ladical neck sui- 
&eiy in conjunction with laijTigectomv aie incieasing and 
statistics show less lecunence when this foim of suigical 
tieatment is follov ed This is a most mteiesting piesentation 
which should be lead in its entiietv to be appieciated 

McGavian, Spjut, and Oguia'" piesent a ciitical analysis 
of the success and failuie of laiyngofissuie in the tieatment 
of laijTigeal caicinoma Laij'ngofissuie as the onlv definitne 
theiapeutic pioceduie was consideied a success if the patient 
Was alne fi\e j-eais oi moie without eiidence of peisistent 
oaicinoma oi if the patient died wnthin fne j'eais but had no 
evidence of caicinoma at neciopsy The opeiation was con¬ 
sideied a failuie if subsequent iiiadiation oi suigical theiapv 
was emplojed, caicinoma lecuiied, oi the patient could not be 

aced 01 died w ithout neci opsj* Much depends upon pi opei 
evaluation of the existing lesion Seientv-foui pei cent of 
"ell diffeientiated cancels weie tieated successfullj’ wdieieas 
onh 35 pel cent of the pooih diffeientiated cancels weie con- 

volled bv laij'ngofissuie The piesence of tumoi at the ex- 
eisional maigms and invasion of mtiinsic muscles contiibute 
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to failuies Much emphasis is placed on peiiodic obseivation 
for indefinite peiiods 


It IS suipiismg to lead that the authois conclude that “Be¬ 
cause the suivival lates of patients with intiinsic laiyngeal 
eaicinomas heated by iiiadiation aie lepoited as good as, if 
not bettei, than those heated by laiyngofissine, and because 
the functional lesult in teims of voice is bettei aftei iiiadia¬ 
tion theiapy, it would seem that iiiadiation should supplant 
laiyngofissuie as the theiapy of choice " 


Riegler®^ analyzes statistics in the heatment of laiyngeal 
eaicmoma at the Roswell Paik Memoiial Institute, Buffao, 
New Yoik, fiom 1935 to 1955 Befoie 1951 most laiviigeal 
malignant tumois weie heated by ladiation, and aftei 1 
suigical lemoval was moie extensively employed The le 
suits foi coidal, intrinsic and extiinsic laiyngeal mahgnaii 
turaois weie strikingly bettei with suigical heatmen lan 
with ladiation 


Work®" lepoits his suigical expellence with 22 pa len 
tieated initially with Roentgen lays foi pnmaiy 
of the laiynx All had leceived adequate loentgeno 
and suigical inteivention was necessaiy because the ^ 

had not been anested Woik desciibes the gioups in o " 
these cases weie placed when seen and the type o 
peifoimed in each gioup All needed wide ^^ro-eiv 

tomies, and in addition seveial needed ladical nec 
The time inteival langed fiom two months aftei ma 
to 12 yeais No suigical technical difficulties weie ei 
teied when opeiated upon within a yeai aftei la la 
ever, suigeiy of the neck, on patients who have hii 
12 months oi moie foi cancel of the laiynx, is j ,^jr 

many difficulties This is an excellent aiticle woi 
in its entiiety 


In an inteiestmg aiticle appealing m the /that 

;ancei of the laiynx is discussed at length It is s 
he optimal chance foi pieseivation of life „ ^nd 

latient with laiyngeal cancel is affolded the 

he ladiotheiapist woik togethei as a team to det 
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tieatment of choice When successful, ladiotheiapy offers 
the advantage of pieseivation of the voice whereas suigical 
mten’ention offeis a higher peicentage of cuies The com¬ 
plexity of the laijTigeal stiuctiues and the natuie of the dif- 
feient tv’pes of cancer in these stiuctuies make necessaiw 
sepal ate analysis of the theiapeutic problem m each case 

In a discussion of cancel of the larynx Mill"^ di\'ides the 
laijTix into supia-glottic, glottic and sub-glottic legions He 
emphasizes the significance of persistent hoarseness and the 
ralue of eailv examination Teleradium bomb and the cobalt 
beam are discussed as one form of treatment and lai’jmgo- 
fissuie and larjTigectomy as the othei form The necessity 
on occasions of ladical neck dissection is mentioned Mill 
does sound a good warning which should receive attention 
if after tiacheotomv laryngectomy is peifonned, recurI'ence 
of the gioivth near the tracheal stoma is not at all rare, this 
implies the possible transmission of cancer cells by tracheal 
secretion to a new itiw area This is food for thought 

The purpose of a paper presented by Wood^" is to describe 
the techniques and the eailv results of tieatment of carcinoma 
of the lai%Tix by super voltage I’adiation The average lai'yn- 
gologist imII be interested in knormng that it is claimed that 
superroltage radiation causes less cutaneous reaction Seventj*- 
tvo patients with carcinoma of the laijmx were treated Thii- 
W of these w ei e consider ed to have stage I rmth full mobilitA 
of the cords, no nodes and disease limited to the mucous mem¬ 
brane , 87 per cent sui vived one year and 73 per cent two 
veais Theie weie 39 cases in stages II and HI and the one- 
and two-year survival rates were 77 5 per cent and 64 5 per 
cent, respectively The reviewers are of the opinion that the 
lesults obtained in stage I were such that no other patient 
should have been subjected to such tieatment when the sur¬ 
vival rate the second year was 73 per cent Other methods 
offer patients with stage I disease a much greater survival 
late 

I^achlas''^ describes cobalt 60 tel ether apv as essentially a 
foiTn of super voltage loentgen-iay therapy which is, foi all 
practical purposes, identical to two to thiee million \olt 



1512 LE JEUNB, ET AL REVIEW OP LIT ON LARYNX 


loentgen-iay geneiatois When fust lesults of cobalt 60 
weie published, the geneial tiend of opinion was highly favoi- 
able, howevei, lecent lepoits, accoiding to Nachlas, indicate 
cobalt 60 theiapy is not pioving as efficient in the number of 
five-yeai cuies as was fust hoped Nachlas sounds a warning 
to suigeons With conventional Roentgen-iay the skin assumes 
a typical burned appeal ance, but with cobalt 60 the skin ap¬ 
pears normal in spite of skin devitalization and will lead the 
surgeon into serious complications he might have avoided 
Judging from the findings in the senes of cases lieiein pie- 
sented and a review of the literature, Nachlas concludes that 
surgical removal is still the treatment of choice for caicinoma 
of the laiyngophaiynx 


Padovan®^ desciibes use of artificial radioactive elements in 
195 cases of malignant tumors of the larynx Radioactne 
cobalt pellets, strontium tablets or cesium sticks weie in lo 
duced into the lumen of the lai 3 mx by means of laiyngofissuie 
or endolaiyngeal catheter, to deliver doses of uiadiation o 
tumor as high as 15,000 ?, several times highei than cou e 
accomplished by external irradiation This method is lepoi e 
to produce less apparent effect upon the cartilage of tie 
and skin of the neck and to be simpler, shoitei, moie ea i 
tolerated and much cheaper than conventional me lo s 
irradiation Although the question of whether the same 
suits might be achieved by giving postoperative ma i > 
01 no irradiation at all, is not actually answered, use o 
topes will almost ceitainlj’^ attract the further m eies 


attention of larjmgologists 

Dilhon®® points out the importance of close 
tween the surgeon and radiation therapist m e e 
treatment of laryngeal tumors In a discussion 
of the larynx he seems to favor radiation therapy ° 
types of lesions His discussion of the suigica m 

leaves much to be desired Cor dectumj--, partial laiyng 

for anteiioi lesions and total laryngectomy are discusse 
laryngofissuie and thyrotomy are not mentioned 
major techniques employed m radiation ° ^1 tecli- 

aie desci ibed m detail The poor clesci iption of su ^ 
mques leads one to believe that the author is a radiologist 
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In a leview of the lesults of tieatment m six majoi tieat- 
ment centeis, as well as 58 cases of his ovm, CantiiP'' lepoits 
that theie have been impiovements in the techniques of ladia- 
tion theiapy in the past two decades Chief among these aie 
caieful clinical obseivation duiing the couise of tieatment 
to deteimine the amount of fiactionation of the planned dose, 
and stiict limitation of the size of the field commensuiate 
with the extent of the disease He believed that moie col- 
laboiative selection of patients foi limited suigical tieatment, 
laiyngectomy oi iiiadiation would lesult in highei lates of 
cuie with pieseivation of the laiynx He concludes that 
tieatment is least successful in advanced endolaiyngeal cancel 
with caitilaginous invasion, immobility and edema of mucosa 
These cases, as well as lesions at the anteiioi commissuie 
involving thyioid cartilage, and all fiank subglottic cancels, 
he believes, aie best tieated by laijmgectomy He advocates 
loentgenotheiapy foi cancel involving the epiglottis 


A piediction by the pioneei ladiotheiapist, Henii Coutaid, 
that between one-thiid and one-fouith of cancels of the laijmx 
can be made to disappeai thiough iiiadiation seems to be sub¬ 
stantiated by the suivival of appioximately one-thiid of the 
total numbei of patients tieated in whom subsequent lai-jni- 
gectomy was not necessaiy Anothei one-sixth of the total 
numbei suivived with subsequent laijmgectomy This papei 
lequiies caieful leading to avoid misinteipietation of woid- 
ing at times but is of mteiest to all who tieat laijmgeal 

caicinomas 


Pei lone"' desciibes his method of combatting the annoying 
and seiious pioblem encounteied in the deielopment of ten- 
aceous secietion with actual ciust foimation in the tiacheo- 
lonchial tiee after laiyngectomy The appiehension of the 
patient duiing the episode of dvspnea, due to obstiuction in 
le tiacheobionchial tiee by the secietion and ciusts, leads 
0 constei nation with mental depi ession, and often desponden- 
In the senes suiveyed by Pen one ciusts and scabs de- 
'eoped in the tiachea of only 2 75 pei cent Paiticulaily 
''a® tins tiue duiing the wintei months In such cases Ale- 
'aiie with a nebulizei softened and dissolved these ciusts 
i spiajmg this solution into the tiacheobionchial tn 


lee 
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Noil IS*'® states that defoimities lesulting fiom total lann- 
gectomy and fi om operations which include laiyngectomy de¬ 
pend in laige pait on the extent of the suigical lemoval Pei- 
sistent phaiyngeal fistula, stenosis of tracheal stoma and 
stenosis of uppei tiachea and keloids aie the most common 
deformities encounteied These and many otliei conditions 
occuriing postopeiatively aie well discussed 


Szunyogh'*'’ describes the shouldei disability aftei ladical 
neck dissection in which the spinal accessoiy neive is neces- 
saiily seveied This results in palsy of the uppei half of the 
trapezius muscle with consequent "shouldei diop," and even¬ 
tual painful peiiaithiitis of the shoulder joint This discoui- 
aging sequence of events can be relieved only tempoiaiily h\ 
use of sedatives, analgesics, local heat, and elevation in a 
sling Shoulder exercises seem to be useful in slowing down 
the onset of peiiarthntis, but this effect is always tempoian 
In spite of this disability, Szunyogh does not advocate piesei- 
vation of the neive foi successful suigical tieatment of cancel 


Nuising caie of the laiyugectomized patient piesents spe¬ 
cific mechanical and psychologic problems Apprehension 
about loss of the voice is undoubtedly intensified by the neces¬ 
sity foi innovations that are strange and, therefore, alarm¬ 
ing to the patient, such as the laiyngectomy tube, nasogastric 
feedings and the actual leahzation of inability to talk Pie- 
operative instructions are most important to the familv mi 
patient, and this article in the Cancel Bulletin''"' states tha 
although the necessary pioceduies for postlaiyngectomy caie 
of the patient are simple, they must be performed with caie 
and skill Frequent cleansing of the laiyngectomy tube an 
suction of thick mucus from the tracheobronchial tube aie 
important for the comfort of the patient If cyanosis e 
velops, immediate lemoval and changing of the laiyngectomi 
tube IS advisable, as ciust and thick gelatinous mucoid ma 
teiial will fiequeiith block the distal end of the tube 
inner cannula should be cleansed frequently during the us 
few days Teaching the patient to care for his orvn nee s 
restores his self-reliance, and when sufficient time has elapse 
and normal feeding is resumed, the patient should be piepaie 
psychologically for rehabilitation speech theiap> 
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MacGiegoi’®! devised a new appliance wheieby laijmgec- 
tomized patients in whom esophageal voices fail to develop 
maj be helped to pioduce a voice by aitificial means It con¬ 
sists of an electiically vibrated diaphiagm built into an uppei 
dental prosthesis theieby cailying the souice of the sound 
diiectly into the mouth The advantage of the oial vibiatoi 
IS that all sound is geneiated wheie it can be used foi \oice 
pioduction, lesultmg in highly intelligible speech The device 
IS lelatively inconspicuous Unfoitunatelj', MacGiegor’s de- 
sciiption IS meagei and the appliance is not illustiated This 
new appaiatus ivill be of much inteiest to all laiyngologists 
vho have the ivelfaie of then patients at heait 

In an analysis of the psychologic factois deteiminmg the 
success 01 failuie of the lehabilitation piogiam of the laryn- 
gectomized patient Stolh®- is of the fiim opinion that the 
Pei-sonal equation is all impoitant He cites the extioveit’s 
eageiTiess to leai n esophageal speech quickly and to show how’ 
well he can speak, wheieas the mtioveit has much difficulty 
not only with speech production but also with readjusting 
emotionally to loss of the voice box 

In a discussion on lehabilitation aftei lai-jTigectomy Moses''’^ 
thinks the ideal tieatment foi these patients will be through 
the joined forces of the surgeons and medical voice therapists 
vho aie able to do moie than just teach the patient to belch 
esthetically He believes that new' methods must be developed 
foi theiapy and contiol by gaming deeper insight into the 
patient’s problems and by caieful observation and diagnosis 
1 loses does not think that a laiyngectomized patient is the 
Piopei type of individual to teach voice theiapy 

All laijTigologists will concui with Putney"^ that carcinoma 
° the lai-jTix should be completely removed wnthout regard 
or the subsequent establishment of a voice A voice can be 
e\eloped whether the laiynx is removed with no contiguous 
issue 01 with the suirounding structures In oidei to detei- 
^ine what factoi's, if any, had a bearing upon failure to de- 
^ voice from an anatomic oi phjsiologic standpoint 
^ 01 laiyngectomj, Putney reviewed 440 cases of patients 
opeiated upon at Jefferson Hospital No underlying anatomic 
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01 physiologic factoi was found to account foi lack of voice, 
and patients with extensive surgical lemoval including most 
of the phaiynx and poitions of the tongue as well as the 
laiynx were able to talk expeitly The type of ceivical in¬ 
cision, the method of phai 5 rngeal closuie, oi the amount of 
adjacent cervical tissue excised had no appieciable effect upon 
establishment of a voice Putney concludes that the piiman 
object in the surgical treatment of caicinoma of the laiynx is 
complete eiadication of the malignant tumoi, legaidless ot 
the saciifice of adjacent tissue 

Conley^"^ piesents a modification and development of the 
technique desciibed in 1958 foi vocal rehabilitation of the 
laiyngectomized patient Instead of the mucosal tunnel fash¬ 
ioned fiom the anteiioi wall of the ceivical esophagus, an 
autogenous giaft of the gieat saphenous vein, 8 cm in length, 
IS used to connect the skin of the neck just above the tiachea 
stoma with the lower portion of the cervical esophagus 
special laryngectomy tube then connects the tracheal aiiva} 
to the venous tiact 

In primary implantation of the vein graft a No 8 cathetei 
or plastic tube threaded through its lumen and then insei ec 
into a specially adapted trochai simplifies thieading tnougi 
the fascia between the tiachea and esophagus In 
implantation perforation is made through a fenestrate s oi 
esophageal speculum The most troublesome 
the procedure is closing of the vein, due to neglect J 
patient and low grade infection 

In a discussion of the technical aspects of speech aids fo 
post-laiyngectomized patients Barney^'”' fust piesen ® 
desired objectives from the viewpoint of the patien ^ ^ 
surgical introduction of a transducer into the p 
impractical, the only two possible alternatives are to conc^ ^ 
the sound into the mouth through a tube, oi by 
vibrating driver applied to the outside of the thioa jg 
IS expressed that with the development of electronics new 
for laiyngectomized patients will be forthcoming 

In an attempt at voice rehabilitation Pressman’*’' piopos 
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foi subtotal laiyngectomies, a technique wheieby it is possible 
to lemove almost the entiie lainmx and yet letam a noimal 
an way Thiee pimciples aie necessaiy to accomplish this 
1 to cieate a lining, 2 to piovide a lumen, and S to lend 
iigidity The fust of these is accomplished by using the 
external peiichondiium of the thyioid foi a lining, and a 
piopei sized obtuiatoi cieates and maintains a lumen and 
tiansplantation of thyioid alae fiom a caitilage bank Pi ess- 
man lepoits encoui aging lesults with maximum voice le- 
habihtation aftei 18 months 

Biiess'®® desciibes the specific tlieiapeutic appioach used 
foi lestoiation of noimal dynamic equihbiium of the intiinsic 
and ciicothyioid muscles which contiol the functions of the 
local colds This theiapy is consideied in foui phases and 
individual muscle function is discussed thoioughly Psycho¬ 
genic factois usually intensify existing muscle imbalance 
This and othei voice pioblems aie discussed in detail To 
those inteiested in voice pioduction this papei is highly 
lecommended 
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introduction 

Malignancies of the poster loi wall of the 
Mcommon and caiiy a pool piognosis ’Id the past, 
s^igeiy was consideied only in eaily cases or in the foim of a 
combined excision of phaijTix and laiynx with ieconstiuction 
of a skin-hned gullet, sometimes lequmng multiple pio- 
cedmes ’"i' This lemoval of a noimal laij’nx,“ only because 
adjacent stiuctuies weie diseased, has led suigeons to at¬ 
tempt to pieseive laiyngeal function and at the same time 
eiadicate the tiimoi bv a moie conseivative appioach" 

We have had success with wide local excision of such tumois, 
pieseiving the laiynx and ieconstiucting the pharynx pn- 
maiily bv means of stents, skin giafts and muscle flaps 


HISTORICAL REVIEW 


In the Anglo-American literature these lesions have been 
tieated mainly by irradiation * When they have been 
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studied in the bieast and colon lesions,- and seems to hold 
tiue foi the laiynx and phaiynx also 

Tiimois may pieseiit a “pushing” maigin oi an invasive 
iiifiltiatmg maigin when slides aie examined undei a lov 
rnagnification The “pushing” tumois so fai appeal to have 
a much bettei pi ognosis howevei, this chaiacteiistic 
cannot be distinguished on the usual biopsy specimen 

Node meta stases in the neck fiom posteiioi wall lesions aie 
yen fieque nt^* (50 pei cent accoiding to Moss®) In this 
institution the lecommended tieatment foi Ijmph node metas¬ 
tases has been suigeiy, because it is felt that cancel ocidal 
doses of theiapy cannot be given adequately to the entiie neck 
field (Poveis’^) 


SURGICAL CRITERI4 

The method pioposed is ad\ccated foi tumois on the pos¬ 
teiioi wall of the laiyngophaijmx with oi without imolve- 
ment of the lateial wall of the hvpophaijmx, extending fiom 
above the ciicophaiyngeus to the level of the tip of the epi¬ 
glottis 01 highei fins does not include lesions involving the 
oiophamix 

It IS essential that the exact extent of this tumoi be estab¬ 
lished Laiyngogiams’ aie of laluable assistance in detei- 
mining the supeiioi and lateial extent but do not help to 
demonstiate the infeiioi boidei wdien tumoi is neai the ciico- 
Phaijngeus A baiium sw-allow does not usually delineate the 
postciicoid and ciicophaijmgeal aiea satisfactoiily Only b\ 
diiect laiyngoscopy and esophagoscopy can iniolvement of 
the ceiMcal esophagus be luled out This aiea must be fiee 
of tunioi to allow' an adequate maigin of excision of noinial 
mucosa 

Films of the ceivical \eitebiae aie taken to lule out bonj 
midhenient The tumoi must be mobile ovei the bony pos¬ 
teiioi \%all This must be established at the diiect examina¬ 
tion Poitions of the hgamentum mav be excised, but this 
usuallv IS not lequiied 

A ladical neck dissection is done on the side of majoi m- 
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tieated suigically the laiynx and phaiynx have geneially been 
lemoved 5i3,n,io Simple excision has been done" Iiiadiation 
had been used foi tieatment piimaiily because of suigical 
difficulties ® High dose theiapj'^ caiiies the possible dangeis 
of tiansveise myelitis, caitilage and bone neciosis® 

We feel that adequate excision of the tumoi and its potential 
field of spread with piimaiy leconstiuction of the phaiynx, 
and pieseivation of the laiynx, is feasible and piactical in 
ceitain caiefully selected cases 

Conseivation has been desciibed in suigeiy of the hypo- 
phaiynx, but the teim was usually used in lefeience to saving 
mucosa and umnvolved laiyngeal tissue to leconstiuct the 
phaiynx and esophagus but did not lefei to conseivation of 
laiyngeal function " Total laiyngophaiyngectomy with oi 
without neck dissection has been the lecommended suigical 
pioceduie if the tumoi is laige 

PATHOLOGY 

Tumois in the phaiynx, especially those of the posteiioi 
wall, tend to be multicentiic in time ^n^ space Thei e ma^ 
be a laige diffeientlated tumoi mass with aieas of caicinoma 
in situ adjacent to, but sepaiate fiom, the main lesion These 
satellite aieas aie usually but not alwaj'^s close to the main 
lesion, hence we feel that a one-and-a-half to two ce ntimetei 
maigi n of noimal pha iynx shou l d be excised with, thejum^i 
The 1 emaining phai yngeal mucosa may possibly develop ma ig 
nancy at a latei date even though none is piesent at sin gen , 
howevei, we do not feel that piophylactic excision of the to a 
phaiynx is wan anted The lymphatic diamage of the pos 
teiioi and lateial phaiynx is lateial to the ceivical nodes an 
not towai d the lai ynx ® Involvement of the lai ynx m 
advanced cases is due to letiogiade spiead oi local invasion 
It would, theiefoie, seem that adequate excision of the 
with a good maigin of safety would give as good lesu s a 
total excision of the laiynx and pharynx 

Recentlj’’ pieliminaiy woik on laiyngeal pathology suggests 
that the chaiacteiistics of the advancing maigm of the umo^ 
may influence the pi ognosis This has been moi e extensn e. 
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giaft and stent aie lequiied Jf the lesion extends signifi- 
cantly on to the lateiaUiypophaijTigeal ivall, a scalene mus- 
cul o-fas ^iaHla p fiom behind the caiotid sheath is mobilized to 
pmade a paitia l bed foi the giaft and to leconstiuct the 
lateial wall 


SURGICAL TECHNIQUE 

Patient is piepaied and diaped while awake and a vertical 
jiacl ^ostom 3 - is done Geneial anesthesia is s^aited and a 
Y^incision is made with the anteiioi limb of the Y extended 
to the niidlme at ttie levels of the hyoid bone (see Fig 1) 



h, Th\ioid cirtiHge Uansection \aii-nioiis PTA—Posterior -non of 

—lateral ^\all of h\pophaiNnx MAV—Medial uall of 

rji sinus S«5L—Supi asrlottic subtotal lai \ nJ:eclom^ 


The ciistomaiy ladical neck dissection is done on the majoi 
side and the pedicle left attached fiom above the hyoid to 
e lowei boidei of the tumoi _The_hA oid_is_diyided jnrthe 'r ' 
l^i^hne, and tli^e_^ipiahjmid_muscles divided fiom the coinii 
- p^ . lB g_tIie stylohyoid ligament alloAvs bettei exposuie of 
phaiynx w hich i s enteied thiough the vallecula on the 
mvohed side The tumoi is then visualized and inspected 
R not dehbeiatelv palpated in oidei to aioid unnecessaiy 
umor spread The thjnoid caitilage is sectioned-and the 
plgm^oi coinu and pait of the adjacent ala lemoved (see 
-) A leitical incision is made in thn phamix anteio- 
a eial to the tumoi, leaving at least 2 cms maigin The 
umoi IS then excised (see Fig 3) _Sn^ll defects can usuallj’ 

-6 c osed pe? p)im 2 nn Laiger defects lequiie a thick split 
^nckness skin giaft This is sutuied m place vnth 0000 silk 
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Fiff 1 Skin incision 


volvement even if nodes ai e not ^Ipable If these ai e 
pabie~oirone~siae^r thls~^de is^iss'icted'even if it ® ^ 

of minoi involvement If nodes aie palpable on boti si e 
staged bilateial neck dissection is done, oi if m one opeia 
spaiing the jugulai vein on the least involved si e 
pedicle IS left attached posteiloib’’ fiom the level of tie 
to the lowei boidei of the tumoi 


Lesions undei 1 cm in diametei may be excised m 
vith ladical neck dissection and the skin 

When dealing with laigei lesions a thick split thickn 
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^^all o f the_hvpopliai A'n\- , a_gLaft \m 11 be needed lateially as 
j jell as posteiioily (see Fig 5) This poition of the giaft 
lequiies a bed, and this can be foimed by lotation anteiioily 
of a mus ciilo-fascial flap fiom the scalene gioiip, with piesei- 
\ation of the cei vical plexus This flap sei\es to leconstiuct 
th e lateial wa ll of the phaijnx The caiotid sheath i^s le- 
tiacted lateially, and the anteiioi scalene muscle is fieed 



F'lP 5 Optniion <lefert Skm jrnft lo povieiior of In pophii \ nv 


abo\e and below the line of the lesion TJiis flap is hinged 
medially and is lotated anteiioilv (see Fig 6) ^le giaft 
IS sutuied to the posteiioi Mali and to the muscle flap When 
the flap IS swung into position oiei the stent, the giaft is 
sutuied to the lemammg mucosa of the lateial ivall of the 
PM if 01 m sinus and the external peiichondiium of the le- 
maming thiioid caitilage The muscles aie closed ivith two 
laieis of inteiiupted 000 silk feeding tube is mseited 
bi^iough the stent, and the lattei is left in place foi at least 
thiee Meeks Pemose diams aie used, and the MOund is 
closed Mifh inteiiupted subcutaneous and skm sutiues of silk 
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Ie^ el of glottis 



Fig 1 Negus "Stent 


because theie is less leaction of the silk_to the saliva 
sutuies slough out spontaneously in seveial weeks In oni 
expeiience skin giafts always take veiy well on the posteiioi 
wall A^Negus" stent is placed, and a feeding tube is nisei « 
tillough this into the stomach (see Fig 4) The stent lemavns 
in place foi two to thiee weeks This is sufficient time, g 
cause stenosis is not a pioblem heie 

If the excision in\oIves a consideiable poition of the Jateinl 
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Theie may be some peisistent discomfort with phaiyngeal 
secietions because of the iigidity of the posteiioi phaijmx 
and the lestiictioii of noimal mobility of the laiynx The fact 
that the giaft is skin and not mucosa and so is devoid of 
glands also contiibutes to the difficulty Piehminaiy studies 
of the cmeiadiogiaphy of swallowing of patients who have 
had paitial phaiyngectomy suggest that hypeitiophy oi lela- 
tive spasm of the ciicophaiyngeus muscle may contiibute to 
the sometimes awkwaid handling of the secietions that peisist 
foi some time in a few of these patients 

In time, the giaft appeals to change its chaiacteiistics and 
becomes moie pink, suggesting a possible metaplasia oi levei- 
sion to a mucosal type lining, howevei, no histologic evidence 
IS foithcoming at this time 


DISCUSSION OF CASES 

Six patients have been opeiated by this method in the last 
thiee yeais, and all had lesions of the posteiioi wall of the 
laiyngophaiynx Foui of them had clinically palpable nodes, 
and one clinically negative neck had micioscopic metastases 
One patient piesented with bilateial clinical ceivical metas- 
lases, and a staged bilateial neck dissection was peifoimed 
Skin giaft and stent veie used in foui cases, skin giaft 
alone was used in one patient and piimaiy appioximation of 
the mucosa was accomplished in one instance 

The size of the lesion vaiied fiom 1x0 5 cms to 3x4 cms 
Of these, thiee weie “pushing” type tumois and thiee weie 

infiltiating 

The stent was left foi thiee weeks, and the patients veie 
dischaiged fiom the hospital by the fourth week, swallow mg 
adequately One patient was lost in the immediate post- 
opeiative couise fiom an unexpected caidiac death 

The longest suivival fiee of disease has been thiee veais, 
leie has been no local lecuiience to date Theie weie no 
significant pulmonaiy complications, and the laiyngophaiyn- 
geal functions ha\e been satisfactoiv in the lemaiiiing fi\e 
cases (see Fig 7) 
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A nasophaijoigeaLcathetei is used foi continuous suction of 
saliva f ox.-th,e_fii.st-£a\v_days postoperatively-' 

POSTOPERATIVE REHABILITATION 

If no stent has been used, the patient begins to swallow in 
seven to ten days with a smallei but plugged tiaclieostomv 
tube in place Within a, few days it is usually possible to le- 
move the feeding tube and the tiacheostomy tube as well 



Fir 6 Line dl'l^\lnR of Fir 
lined bi skin Riift foi closuie of 


which show 


iiuisculo-fas<=l®’ 


When a giaft and stent aie used, appioximate y 
we^ks aie lequiied foi healing and, theiefoie, swallovung 
speaking aie delayed due to the piesence of the sten 

The laiyiix has not been loutinely occluded, 
pulmonaiy complications have not been significant 
pioceduie When healing is completed the stent is le - 
Ld the patient begins to swalloM- This is diff'ca'* »• 
but soon becomes adequate 
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SUMMARY 

Ceitain cases of posteiioi phaijugeal wall tumois may be 
successfully tieated by suigeiy but without saciifice of the 
\oice 

A neck dissection is perfoimed in continuity with the local 
excision and the defect in the phaiynx is closed piimaiily, oi 
by the use of skin giafts, muscle flaps and stents 

Accuiate localization of the tumoi is essential A senes of 
SLx cases is piesented and discussed 

The shoit teim lesults in fi\e of six patients extend to 
tliiee yeais 


CONCLUSION 

A composite method of excision and immediate leconsti no¬ 
tion is piesented foi the tieatment of posteiioi phaiyngeal 
all malignancies allowing pieseivation of laiyngophaiyngeal 
function 
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KAPOSI’S SARCOMA OF THE AURICLE "• 


R F Naunton, M D , 
and 

F M Stoller, M D , 

Chicago, Ill 

Kaposi’s' sax coma is a disease entity familiai to deima- 
tologists Since theie aie few lecoided instances wheie the 
disease has piesented itself fust in those aieas of special con¬ 
cern to the otolaiyngologist, a case lecently encounteied by 
the authois is lepoited and discussed in detail 


CASE REPORT 


flnH ■"hite male cook of Greek bnth attended the Eai Xose 

R of the Unnersit\ of Chicago Clinics on Pebiuai' 

ea of a slowU gi owing small blue lump on his right 

^ piesent for the last foui months and had not been 

bleeding In 1951 the patient had had similar 
Ps lemoied from a different aiea of the same ear at another hospital 

examination of the eais nose and thioat revealed no ab 
tbe™^t ' ®^cept foi the piesence of a firm blue non tendei nodule on 
jj . ^oterior helix of the light pinna measuring 5x3x3 mm FaniiP 
histon loutine blood work including serolog\, and urinahsis 
iva^^ PO'emarkable A tentative diagnosis of chondroma oi hemangioma 
undp^'i ^ Pebiuai' 11, 1960 an escisional biops\ iias earned out 
ran, ^ jpeal anesthesia The incision healed "nell and sutuies ^^eIe 
removed on the fifth dav 

^ofhoJogy 


cm °f 'f*® gi OSS sui gical specimen which measured 1 4x1 0x0 6 

"as ff'^t the tumoi was well ciicumsciibed The tumor itself 

encao a'*' diametei felt fii m and nodular and appeal ed to be partb 
,nna The cut suiface of the specimen "as tan in coloi smooth 

Q homogeneous in textuie 


mass lesion consisted of one laige fan lx distinct nodular 

comnli^tp f satellite nodules separated from the main mass bx in 

subeoirip tissue tiabeculae The lesion xxhich "as limited to the 

adjacent ciicumsciibed and leadilx distinguishable from the 

intact en , connectix e tissue fi om the slightlx thinned out but 

tumor aboxe, and fiom the uninvolved caitilage beloxx The 

sionallr P®mted of fibioblasts which tended to be plump and onlx occa 
mitotic ^ marked elongated shape Theie xxere occasional 

of the turn eixthroextes "eie obserxed in the interstitial spaces 

- OI and in its numeious thin x\ ailed xascular channels Local 


Section of Oiolar _ ___ __ 

accepted , Thi<: manuscript receixed in The Laryngoscope Office and 

" i°r publication Jlax ’1 1<>60 


ir\ n^olog:\ of the Lni\ersit\ of Chicagro 
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ized accumulations ot hemosideiin weie demonstiated tliioughout the 
tumoi ^\hen sections Meie stained foi non These accumulations weie 
most numeious at the peiiphen of the tumoi 

The gloss and micioscopic pictuie desciibed led to a pathological diag 
nosis ot Kaposi’s saicoma This diagnosis prompted a moie detailed 
uiYestigahon of this ease The patient’s entiie skin uas sciiitinized, but 
the oiilv additional lesions found weie two small aieas of blue coloiation 
one on the helix of the left eai, the othei on the loiiei lip, each I'ere 
about 1 mm - Extensive clinical pathological examinations i\eie also 
made, including studies of livei function, blood nonpiotein iiitiogen, 
plasma proteins and alkaline phosphatase, all examinations gaxe lesults 



PiK 1 Jinn tumoi and txxo adjacent md 

tibious tiabeciilae The tumors aie limited to the uei 
in\ol\e epideimis oi caitilage (25X H and E) 


otoil 

do 


not 


vithin noinial limits The diffeiential xthite cell count s 
pel cent moiiocxte and 11 pei cent eosinophil count xtliiie < 
white cell counts and hemaglobin xteie xtithin noinial hmi 

Thiee small painless tumoi s had been excised from 
of the same auncle nine xeais eailiei Examination ot j jji Dic 

moxed lexealed the same pathological featuies as those 
lecent specimen 


DISCUSSION 

The etiology of this disease, fust desciibed bj „ 

1872, IS still a mattei of contioveisy The a 

said, by vaiious authois at xaiious times, to oiigma e i 
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numbei of diffeient cell types including fibioblastsr peiithe- 
lial and endothelial cells, myoneuial stiuctuies of the glomus" 
and 1 eticulo-endothelial elements^ Most imestigatois agiee 
that the tumoi is usually multicentiic in oiigin and mav 
metastasize in its advanced saiconiatous stage It piimaiilv 
affects blood and Ijmph \essels and most commonly aiises 
in the del mis of the skm, changes in the epideimis aie 
secondaiv Visceial giowths w ithout accompaimng cutaneous 
manifestations ai e n ell i ecognized •’ 
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tumor mgr mam plump fibiolil'isti? and *=niall *5]it-liKe 

«:inces (15fiX H and C > 


Kaposi’s saicoma occius piedommantly m males in the sixth 
nnd seienth decades of life,' a laige peicentage of suffeieis 
^le of cential Euiopean stock, and the disease is most common 
‘n manual laboieis" The tumoi usualh m\ohes the ex- 
^lemities and is often bilateiallv sjmmetiical It staits as a 
nish, bluish-ied, oi leddish-biovn nodule oi plaque and is 
^ o\\l\ and inteimittentlv piogiessne A iiumbei of these 
P aques niav coalesce and leach laige piopoitions The lesions 
usually painless, and ulceiation is laie Edema of the 
®vtiemities nia\ de\elop as a lesiilt of obstiuction to hmph 
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flow In decieasing oidei of fiequency, Kaposi’s saicoma 
involves the skin, gastio-intestinal tiact, external genitalia, 
lymph nodes, Iivei, lungs, then almost eveiy otliei oigan of 
the body/ 

Blood studies aie noimal in the majoiity of cases, liowevei, 
inci eases in ciiculatoiy monoc^d;es and eosinophils, as foiiiicl 
in the authois’ case, have been lepoited^-*® Doiffeh ex¬ 
plains this finding by theoiizing that monoc\d;es aie leleased 



into the blood stream in inci eased amounts fiom the en o 
thelial cells lining the blood vessels of the tumoi, t lese 
monocjd;es may oi may not deiive from the tiimoi’s monoc\ >c 
peiivasculai infiltiate 

Othei systemic diseases have been obseived m association 
with Kaposi’s saicoma although no definite lelationslnps la'® 
been established These include mycosis fungoides," lymp 
leukemia,^® lymphosaicoma,” Hodgkin’s disease-* and even 
carcinoma Diabetes mellitus also commonly occuis m 
tients with Kaposi’s saicoma 
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Repoits of the duiation of life, aftei initial appeal ance of 
the tumoi, vaiy fiom one month^ to 48 yeais^^ with aveiage 
figuies of fiom five to ten yeais ' “ 


Doiffeh claims that the micioscopic development of Kaposi’s 
saicoma may be divided into five stages The eailiest changes 
aie engoigement and dilatation of blood vessels, hemoiihage, 
and deposition of hemosideim Then follows peiivasculai 
infiltiation of monocytes, histocytes and plasma cells, pio- 
hfeiation of blood vessel endothelium occuis latei, with the 
foimation of impel feet capillaiies In the thud stage angi¬ 
omatous featuies piedominate, and the tumoi may lesemble 
a cavernous hemangioma, spindle cells may also piolifeiate 
and lead to saicoma-like appeal ance In the fouith stage the 
micioscopic appeal ance is that of an angiosaicoma oi fibio- 
saicoma with numeious cells showing mitotic activity Occa¬ 
sionally a fifth stage, one of involution, is i eached, this stage 
IS chaiacteiized by vacuolization of nuclei, cellulai fiagmenta- 
tion, and fibiosis All developmental stages of this tumoi 
niay be found adjacent to one anothei in a single specimen 
whethei it be fiom the skin oi fiom a visceial oigan Hemo¬ 
siderin is always piesent in these tumors, a featuie distin¬ 
guishing them fiom tiue fibiosaicoma 


Radiation theiapy has been consideied the tieatment of 
choice since the tumoi is radiosensitive” Superficial lesions 
have been treated successfully with low voltage at a dosage 
late of 75 i weekly foi foui to 12 treatments'’ Aisenicals, 
given orally oi intramuscularly, may be helpful “ In the case 
presented, the lesion was removed surgically because a patho¬ 
logical tissue diagnosis was sought 


It is most unusual for this disease to originate on the 
auiicle, examination of the literature revealing only three 
such cases = Otherwise many of the clinical featuies 
commonly found in Kaposi’s saicoma were piesent in the case 
presented, r e, age, sex, place of birth, type of work, and 
relative monocytic and eosinophilic leucocytosis The nine 
Jeai interval between surgical removal and reappearance of 
un adjacent tumor suggests multicentiic origin rather than 
metastasis 
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flow In deci easing oidei of fiequency, Kaposi’s saiconia 
involves the skin, gastio-mtestinal tiact, external genitalia, 
lymph nodes, hvei, lungs, then almost eveiy othei oigan of 
the body/ 

Blood studies aie normal in the majority of cases, lioivevei, 
inci eases m ciiculatoiy monocytes and eosinophils, as found 
in the authois’ case, have been lepoited^’'^ Doiffeh ex¬ 
plains this finding by theoiizing that monocjdes aie leleased 










SPEECH AUDIOMETRY A DISCRIMINATION TEST 
FOR SPANISH LANGUAGE 

Oscar Ferrer, M D , 

St Louis, Mo 

A test of healing function may have thiee main pm poses 
1 diagnosis and prognosis of eai disease, 2 evaluation of 
medical, surgical and/or heaimg-aid theiapy, 3 deteimina- 
tion of healing impaiiment Puie-tone audiometiy is one 
kind of test foi these pm poses, but its value is limited, espe¬ 
cially in the diagnosis of ceitain types of deafness, in theia- 
peutic evaluation, and in heaimg-aid lecommendation 

Tests using speech as the auditoiy stimulus aie valuable 
because l they confiim the clinical findings of the pui e-tone 
nudiogiam, 2 they give diagnostic and piognostic infoima- 
tion not given by the pm e-tone test, S they give a moie valid 
estimate of piactical healing m eveiyday life’® In geneial, 
if woid lists aie piesented to a listenei thiough earphones 
01 a loudspeakei, the peicentage of coiiect lesponses iiici eases 
as intensity incieases That intensity at which the subject 
can lepeat coiiectly 50 pei cent of the woids given is known 
as the thieshold of intelligibility As the intensity is fmthei 
incieased, the peicentage of collect answeis will inciease 
Piopoitionally until it reaches the maximum level, called the 
disciimination scoie The giaph showing the peicentage of 
collect words on the oidinate as a function of intensity on 
the abscissa is known as the aitxculation ciove (see Fig 2) 

CLINICAL TESTS 

Theie aie tvo types of auditoiy tests using speech as a 
stimulus that are well known and used clinically the fust 
deteimines the thieshold of intelligibility, oi the level at which 

was earned out with partial support from NIH Grant B-1S54 

This manu'^cript receiied in The L.llr^ ngro'seope Office and 
‘-cepted for publication 15 1960 
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SUMMARY 

A case of Kaposi's saicoma is piesented in which the onlv 
esion, one of about foui months’ duration, was found on the 
auiicle Similar lesions had been excised fiom a different 
aiea of the same aui icle nine years prevrously The symptoms, 
p ysica.1 signs, histological featui es and etiology of the disease 
aie discussed in brief 
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latei as an appendix in his book “Lecciones de Audiometiia 
m 1949 In this oik, which I considei a foundation of Latin 
Anieiican aiidiologj’, Di Tato makes a veiy thoiough study 
of Spanish phonetic composition and concludes that 1 the 
Spanish language has tj'pically bisvllabic, tetiaphoneniic 
woids, with a slight piedominance of the consonants over the 
^ovels (one vovel to 112 consonants) , 2 it is veiy difficult 
to make a monosjliable void list in Spanish because of the 
lack of monosyllabic nouns, 3 a list of tiochaic woids coi- 
lelates well with the English spondees as has been demon- 
stiated bv oscillogiaphic studies 

Based on these conclusions and eailv voik in English on 
the subject, Di Tato constiucted thiee types of lists 

d Tv elve phonetically-balanced lists with 25 tiochaic vmids 
m each 

^ Fi\e lists of 15 tiochaic, disyllabic woids each, not pho¬ 
netically balanced and used to deteimine the intelhgibilitj of 
the consonants lelative to the \ov'els 

c Thiee lists of 50 monosyllabic woids each, vnthout pho¬ 
netic balance, vhich aie “difficult at lov* levels ” 

Using his phoneticallv-balanced lists of bisyllabic woids, 
Di Tato then detei mined the aiticulation cuiwe foi Spanish 
on five hsteneis at Cential Institute foi the Deaf Compaiing 
the cuiie obtained foi Spanish disyllabic v’oids with the one 
obtained foi English with monosyllabic woids, Di Tato con¬ 
cludes "In the same cii cumstances v^e obtain an equal pei- 
centage of English with 10 db less intensity Thus a given 
pel son would be moie deaf to English than to Spanish ” 

Theie aie some ciiticisms to make of Di Tato’s woik 
in the fust place, theie is no cleai specification of the clinical 
Use foi the mateiial ® Second, the articulation cuive depends, 
among othei things, on the kind of mateiial used (i e the 
gieatei the numbei of syllables in the void, the steepei the 
cui\e will be) Thus Di Tato’s conclusions lelative to the 
steepness of the Spanish cui\e could be due to the diffeient 
speech material used in the test The aiticulation cui%e is 
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the noimal subiect coiiectly lepeats 50 pei cent of the nia- 
teiial Conventionally this intensity level is consideied 0 db 
healing level foi speech The deviations fiom tins lefeiencc 
jaeld healing level foi speech foi diffeient individuals In 
many languages the speech mateiial consideied best foi this 
thieshold test is that ivliich makes the steepest aiticulation 
cm ve and contains items homogeneous ivith lespect to intelhgi- 
bility In English, the ideal mateiial consists of two syllables 
with equal stiess on both (spondees) The second type of 
test, known as the aiticulation oi disciimination test, goes 
the maximum scoie of collect Avoids at a high intensitA 
This test, at least in the United States, has pioA'ed to be o 
gieat value in diffeientiating a conductne fiom a non 
conductive heaiing loss, besides gnuiig othei diagnostic an 
piognostic infoimation This papei deals ivitli the disci inn 
nation test as it has been constiucted in seveial languages, 
including Spanish, and piesents a neiv kind of Spams i speeci 
mateiial 


EXISTING SPEECH TESTS 

A leview of the speech tests in nine languages— Engbs , 
Geiman, Danish, Sivedish, Hebiev', Italian, Fieiici, J 

and Poituguese—shoii^s that moie oi less the same ci ^ 
aie used in the constiuction of test lists foi disci imina 

a Monosjdlabic sti uctui e 

h Equal phonetic composition 

c Repiesentative distiibution of sounds of the guo 
guage (phonetically balanced) 

d Equal lange and aA’eiage difficultj 

e Woids of common usage 

In lecent yeais a new ciiteiion has been added ^ 

States in oidei to ha\'e a moie useful healing tes 

f Intelligibility of the speakei ^ 

In Spanish, ven little has been added since 
published in Lai ingologica. Volume I, Numbei 1, 
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TABLE I 

Peicentage of Correct Responses 


List Xo 1 




Per Cent 
at 

20 db 

Per Cent 
It 

30 db 

Per Cent 
at 

40 db 

Per Cent 
at 

50 db 

Per Cent 
at 

60 db 

Subject No 1 _ 


20 

24 

78 

72 

90 

Subject No 2 


12 

28 

74 

90 

94 

Subject No 3 


66 

52 

80 

96 

98 

Subject No 4 


0 

4 

60 

82 

80 

Subject No 5 


S 

22 

82 

92 

92 

Subject No 6 


50 

58 

74 

78 

82 

Subject No 7 


24 

60 

84 

84 

88 

Subject No 8 


4 

28 

72 

84 

88 

Subject No 9 


IS 

62 

70 

90 

94 

Subject No 10 


4 

56 

80 

94 

90 

Subject No 11 


22 

72 

86 

88 

94 

Mean _ 


21 

42 

76 

86 

90 


TABLE II 

Peicentage of Coriect Responses 

List No 2 


Per Cent 
at 

20 db 

Per Cent 
at 

30 db 

Per Cent 
at 

40 db 

Per Cent 
at 

50 db 

Per Cent 
at 

60 db 

Subject No 1 

48 

22 

80 

86 

94 

Subject No 2 

4 

20 

78 

S6 

lOO 

Subject No 3 

36 

70 

90 

96 

96 

Subject No 4 

0 

6 

54 

88 

94 

Subject No 5 

16 

40 

74 

94 

96 

Subject No 6 

14 

52 

82 

80 

78 

Subject No 7 

12 

50 

SO 

90 

94 

Subject No 8 

14 

38 

5S 

94 

92 

Subject No 9 

14 

40 

7S 

8S 

94 

Subject No 10 

40 

48 

7S 

94 

96 

Subject No 11 

36 

SO 

90 

94 

96 

Mean 

21 

42 

77 

90 

94 


the mteiest of the listenei on the intelligibility of the specific 
phonetic elements, and since the woids aie meaningless, they 
aie m no wav dependent upon the tocabiilaiy of the listener, 
^ it IS easy to constiuct lists of phonetically-balanced non¬ 
sense syllables, 4 the Spanish language is essentially phonetic, 
which pi emits the subject to tiansciibe giaphicalh the sounds 
he heais 


The ciiteiia established foi a disci imination test veie 
1 nonsense-syllable list, 2 phonetic composition lepiesenta- 
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also influenced by the intelligibility of the speakei It has 
been found that bj"- using a speakei with good mtelligibilit\, a 
steepei cuive can be obtained than the one classically knoMii 
for PB lists “ 

A thud ciiticism lesulted fiom my expeiience m the Diag¬ 
nostic Depaitment of the Institute Venezolano de la Audicion 
y el Lenguaje (Venezuelan Institute of Speech and Heaiing) 
in Caiacas Initially we used Di Tato’s phonetically-balanced 
lists as a disci imination test, to help in diffeiential diagnosis 
of deafness We had somewhat bettei success when we 


CUAfiTO Dt 
CONTttXES 



CUARTO 

D£ 

PRlt&fcS 



Fl^ 
w as 


? 1 Block diagiam of the equipment used Note .Ifer 

actually administered to each subjict in the Soundpi oof^Koom 


N Hofheimer Audiologj Laboratorj Depaitment of OtolarMiffoIogi 
ington Unnersit\ School of Medicine St Douis 


changed to monosyllabic lists, howevei, Beiiuecos, Faiia 
and Fernandez (1952), woiking wath Tato’s PB lists foun 
that the thieshold of intelligibility diffeis only 1 db fiom tha 
found by Di Tato in 1949 ® Although the mateiial we have 
in Spanish is adequate to deteimine the thieshold foi speed, 
we need new”^ and moie difficult mateiial to utilize as a 
ciimination test 


A DISCRIMINATION TEST FOR SPANISH LANGUAGE 

In May, 1959, we expeiimented with the use of nonsense 
syllable lists foi this purpose We used nonsense svlla es 
because 1 our inteiest in the measuiement of a peison 
ability to heal spoken language does not lequiie that we 
vestigate the meaning of woids®, 2 in the study of me igi 
bility, the nonsense syllable is ideal mateiial because it ocus 
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sonant pattern was used (example, “uip"). The phonetic 
composition among the lists was maintained the same 

Subjects 

Eleven Spanish-speaking subjects, lepiesentmg se\en Latin 
American nationalities, weie used They vaiied m age fiom 
16 to 48 yeais Then heaimg le\els, tested on a Beltone 
Audiometei Model 15A, weie between -10 and -5 db, lelative 
to Ameiican Standaid All subjects but one weie mex- 
peiienced with speech tests 


TABLE V 

Aleans of All Subjects 




Per Cent 
at 

2ii cib 

Per Cent 
at 

^0 db 

Per Cent 
at 

to db 

Per Cent 
at 

50 db 

Per Cent 
at 

60 db 

List Vo 1 


21 

42 

76 

S6 

90 

List No 2 


21 

42 

i i 

90 

94 

List Xo 3 


16 

41 

74 

90 

94 

List Xo 4 


14 

40 

71 

9S 

95 

Mean of All Lists 


19 

41 

To 

90 

95 


Reco)ding of the Mateiml 

The lists iseie lecoided by the authoi as speaker on mag¬ 
netic tape at a speed of 15 in/sec on an Ampex Model 400 
lecoidei. A 1,000 cps tone was lecouled on each tape as a 
lefeience le\el Each list was pieceded bv the folloinng 
lecoided instmction in Spanish "You will heai immediateh 
a nonsense-syllable list Listen caiefullv and tiy to lepeat 
each sound Aie you leady’" Ten seconds latei the subject 
heaid the caiiiei phiase “Repeat the uoid-’ 

Method 

In the fust expeiimental session the subject uas infoimed 
in detail about the natuie of the test, the goals ^\e ^Mshed to 
accomplish, and uhat would be expected of him Then v.e 
niade a biief otological examination and a pui e-tone audio- 
&fam A block diagiam of appaiatus used foi the listening 
tests is shown in Fig 1 In oidei to minimize the effects of 
learning, all foui lists weie fust giien at an inteiisitA* level 
of 60 db SPL, and a lecoid was kept of the answeis 
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TABLE III 

Peicentage of Coiiect Responses 
List No 3 




Per Cent 
at 

20 db 

Per Cent 
at 

30 db 

Per Cent 
at 

■10 db 

Pei Cent 
at 

50 db 

Poi Cent 
at 

bO db 

Subject No 

1 

20 

50 

86 

88 

94 

92 

98 

90 

94 

86 

94 

98 

94 

100 

98 

94 

Subject No 

2 

2 

24 

78 

86 

Subject No 

3 

64 

64 

84 

90 

Subject No 

4 

0 

6 

58 

88 

Subject No 

5 

10 

22 

68 

^2 

Subject No 

6 

14 

5G 

82 

SS 

Subject No 

7 

8 

44 

94 

^4 

Subject No 

8 

6 

24 

64 

Sb 

Subject No 

9 

10 

50 

TS 

84 

^2 

Subject No 

10 

_ 8 

50 

84 

Subject No 
Mean 

11 

32 

16 

60 

41 

84 

74 

98 

90 


table IV 


Peicentage of Couect Responses 
List No 4 





Pei Cent 
at 

20 db 

Pei Cent 
at 

30 db 

Pei Cent 
at 

40 db 

Subject 

No 

1 

46 

38 

64 

^ t* 

Subject 

No 

2 

6 

34 

<6 

Subject 

No 

3 

34 

62 

92 

Subject 

No 

4 

0 

8 

34 

Subject 

No 

5 

10 

22 

70 

Subject 

No 

6 

22 

58 

82 

Subject 

No 

7 

6 

50 

7G 

Subject 

No 

S 

4 

18 

68 

Subject 

No 

9 

12 

28 

77 

Subject 

No 

10 

36 

86 

1 u 

Subject 

No 

11 

16 

82 

90 

Mean 



17 

40 

71 


Pel Cent Pn Ctnl 
At n* 

30 


78 

94 

<>4 

90 

88 

84 

92 

90 

SG 

92 
94 

93 


84 

98 

100 

90 

90 

84 

90 

100 

92 
90 
90 

93 


tive of the Spanish language, 3 equal phonetic 

all lists A ciiteiion of difficulty was not establishe 


Const) notion 

Foui lists of 50 nonsense syllables each the 

mg to a consonant-vowel-consonant pattern fo ov 
phonetic piopoition established by Di Tato ^ 
consonant and the vowel, but not in the fina con jj, 

evei in some instances, m oidei to include the ^ 

tte Wopoitlon .nd.cated bv Tato, the voael-consoaaat co. 
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TABLE VI 


Standard Eiim of Percentage for the Foui Lists at the Fi\e 
_ Intensit> Levels 


Lists 

1 

2 


o 


4 

Mean 


Le\ el's 


20 db 

30 db 

40 db 

50 db 

60 db (sp!) 

12 3 

14 9 

12 9 

10 4 

9 0 

12 3 

14 9 

12 6 

9 0 

71 

110 

14 8 

13 2 

9 0 

7 1 

11 3 

14 7 

13 6 

7 6 

7 6 

11 S 

14 8 

13 0 

9 0 

7 6 


TABLE VII 

Anah sis of Vai lance for the Four Lists Related to the Fit e 
Intensity Levels 


Source 

df 

ss 

ms 

F 

Lists (L) 

Levels (1) 

L X 1 

Cells 

3 

4 

12 

200 

453 36 

184 252 08 

800 06 

25 108 IS 

151 12 
46,063 02 

66 67 

125 54 

12038- 
366 919t 

0 531* 

Totai 

219 

210 613 68 




significant as it should be expected 


a'eiage foi all levels This lattei lesiilt is shovn giaphically 
in Fig 2 

Tables VI and VII show a statistical lesiime of the lesults " 
Table Vl shows the standaid eiioi of the peicentage foi the 
foiii lists 1 elated to the five intensitj’ levels Table VII shows 
in siimmaiized foim the vai lability of the foui lists i elated 
to the five intensity levels Fiom this analysis we may con¬ 
clude that the vaiiability among tlie lists is \eiy small and 
then homogeneity is gieat This is impoitant fiom the clini¬ 
cal point of Mew because it peimits us to use the lists intei- 
changeablv 


COMMENT 

Accoiding to these lesults it can be said that the nonsense- 
liable lists pioved to be moie difficult mateiial than the 
isj liable phonetically-balanced lists made bv Di Tato (see 
2), hence this test may be useful as a disciimination test 
Mith the diagnostic pin pose of diffeientiatmg betiveen a 


1548 


FERRER SPEECH AUDIOMETRY 



DB RB 0 0002 DINA/^M^ 


rig- 2 Tins giaph shows the relation 
material used and the corresponding articulation cur\e o „ w 

The cur%e spondees’ is the classical cur\e obtained wi 
s\liable spondee words .ji English 

The curaes '\V-22 and PBtDaais) " cur\e beme 

phoneticalU-balanced inonosjliable word 1'®J® 

recorded bj a speaker with better intelligibility Xato will' 

The cur\e ‘disilabos gra\es(Tato)' was obtained b\ 

Spanish phonetically-balanced trochaic word lists nonseii'i 

The cui\e Jlonosilabos sin sentido was obtaincf w 
syllable material discussed in this paper 


Duiing the next two (in some cases thiee) sessi 
list was given at foui diffeient intensities 20, ’ ’ 

50 db SPL Thus each subject leceived the lists 16 ad 
times The oidei and intensity level at which eaci i 
piesented to each subject was landomized 


RESULTS 

Tables I to IV show the peicentage of coiiect 
each subject on each list Table V shows the means 
peicentages foi each list at diffeient levels, as 
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APPEVDIX 


Spanish Xonsense-S\ liable Lists 
List 1 List 2 List 3 List 4 


1 

Ses 

1 

Elk 

1 

Sii 

1 

Ken 

2 

Ard 

2 

Mat 

2 

Y'lp 

2 

Sax 

3 

Xes 

3 

Sok 

o 

o 

Nop 

o 

O 

Dll 

4 

Lat 

4 

Xip 

4 

Sut 

4 

Neb 

5 

Sel 

5 

Uip 

5 

Ois 

5 

Kacli 

6 

Arb 

6 

Sel 

6 

Net 

6 

Lib 

7 

Xem 

7 

Dap 

1 

Lek 

7 

Sok 

S 

Lad 

S 

Sun 

S 

Sep 

S 

Tex 

q 

Xef 

9 

Lab 

9 

Dm 

9 

Naf 

10 

Sef 

10 

Ort 

10 

Kuf 

10 

Orx 

11 

Ark 

11 

Lep 

11 

Sent 

11 

Tet 

12 

Xel 

12 

Tok 

12 

5IilI 

12 

Lad 

13 

L«n 

13 

Eis 

13 

Irk 

13 

Ers 

14 

Dac 

14 

Ilk 

14 

Tei 

14 

Dot 

15 

Sap 

15 

Lod 

15 

Lan 

15 

Bal 

lb 

Erb 

16 

Den 

16 

KoK 

16 

Kot 

IT 

Xer 

17 

Tot 

17 

Sek 

17 

Pek 

IS 

Lol 

IS 

Sab 

IS 

Aif 

18 

Sast 

10 

Dll 

19 

Xed 

19 

Tif 

19 

lit 

20 

Sat 

20 

Tip 

20 

Sab 

20 

Ont 

21 

Era 

21 

Saf 

21 

Lod 

21 

Gat 

22 

Nag 

22 

Xo\ 

22 

Fan 

22 

Sim 

23 

Dur 

23 

Dep 

23 

Xacli 

23 

Erps 

24 

Tis 

24 

Pap 

24 

Eim 

24 

Lon 

25 

Sak 

25 

Sis 

25 

Dep 

25 

Sep 

26 

Tufi 

26 

Pep 

26 

Sacli 

26 

Dal 

27 

N'as 

27 

Tad 

27 

Tad 

27 

Sis 

2S 

Ert 

2S 

Dis 

2S 

Ei\ 

2S 

Fun 

29 

Duk 

29 

Esp 

29 

Nat 

29 

Nof 

oO 

Sod 

30 

Yal 

30 

Mol 

30 

Tan 

31 

Til 

31 

Kel 

31 

t'lK 

31 

Dus 

32 

Xol 

32 

Gos 

32 

Doi 

32 

Ert 

33 

Lei 

no 

to 

Unt 

33 

Ton 

33 

Jep 

31 

Tok 

34 

Kas 

34 

Sen 

34 

Fas 

35 

Soch 

15 

Elk 

35 

Dal 

35 

Esf 

3b 

Bat 

36 

Dof 

36 

Kop 

36 

Aled 

37 

Kir 

3 i 

Sil 

37 

Nis 

37 

Dap 

38 

Guer 

3S 

Aix 

3S 

Kep 

38 

Bek 

oq 

Kor 

39 

Nek 

39 

Lat 

39 

Nlr 

10 

Pam 

40 

Bon 

40 

Jal 

40 

Olp 

11 

lion 

41 

Lit 

41 

Pek 

41 

Y'ex 

12 

Y'er 

42 

Tai 

42 

Sel 

42 

Arp 

13 

Km 

43 

Mep 

45 

Pol 

43 

TJsp 

11 

Sin 

14 

Nok 

44 

Gai 

44 

Pall 

15 

Mir 

45 

Ball 

45 

Nail 

45 

Motn 

16 

Bor 

46 

Jech 

46 

Bet 

46 

Kit 

17 

Fes 

47 

IMK 

17 

Da\ 

47 

Dax 

IS 

Pos 

4S 

Ost 

48 

Lii 

48 

Arst 

10 

Kad 

49 

Kes 

49 

Bol 

49 

Tech 

__pvi jin 

50 

Fap 

50 

Non 

50 

Sip 
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conductive heaimg loss and a non-conductive healing loss, 
however, in spite of the homogeneity shown by the statistical 
analysis, the value of the test in diffeiential diagnosis can be 
assessed only aftei its use m the clinic and a caieful evaluation 
of the lesults This will be the basis foi fiituie study 
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foi testing a patient is as follows foi each fiequency 1 de- 
teimine the AC tone-pulse thieshold, 2 mix the noise with 
the tlueshold-level AC tone and laise the noise level until the 
tone is no longer heaid, 3 switch the noise to the BC vibiatoi, 
preMouslj’’ placed on the patient’s head, and laise the noise 
leiel until the AC tone again disappeais The AC tone loss 
found in step 1 is subtiacted from the AC noise level (in db 
lelative to the noimal thieshold foi AC noise) found in step 2 
Subhacting this diffeience fiom the BC noise level (m db 
lelative to the noimal thieshold foi BC noise) leached in 



1 DiaHT'in of 'ipp'tiatus required for the test 


s^p 3 above gives what Rainville inteipiets as the patient's 
absolute BC tone thieshold foi the fiequencj^ tested 

The piimaiy advantage of the Rainville pioceduie is that 
h gives little opportunity foi the non-test eai to inteifeie 
With measuiement of the acuitj* of the eai undei test Moie- 
the pioblem of cioss-maskmg is eliminated 

THE M-R PROCEDURE 

The mstiumental lequnements foi the M-R test, which aie 
^nntiaiized gi-aphieall 5 >'m Fig 1, aie similai to those of the 
lainnlle test but aie simplei because theie is no need to com- 
lue the noise and tone The noise channel is entiiely sepaiate 
lom the tone channel The noise geneiatoi ma\- be any of 






THE M-R TEST OF BONE-CONDUCTION HEARING' 


Charles Lightfoot, Ph D , 
Chicago, Ill 


Obtaining a bone-conduction thieshold fiee of contamina¬ 
tion by the non-test eai is fiequentlj’’ beyond accomplishment 
by means of conventional BC audiometiy Even when the 
most elaborate foimulas aie followed to deteimine the ap- 
piopiiate level of masking noise, lateialization of the test 
signal to the non-test eai may peisist—with oi without the 
awaieness of the peison being tested When it is possible to 
mask out the non-test eai, the level of noise lequiied is 
times distractingly loud It may even cioss ovei and paitia j 
mask the test ear Theie is no need to elaboiate on 
lateralization of the test signal, cioss-maskmg and le a e 
problems associated with BC audiometiy, which have een 
well reviewed in the hteiature Of interest here 
genious solution to these problems piovided by the B es 
of Ramville I have derived from that test a simplei, quic e 
procedure which I call the modified Ramville oi M-R ° 
BC hearing It is the purpose of this paper to descii e 
M-R test and to enumerate its advantages and hmita ions 


Before describing the M-R test, it may be well ° 
briefly the original Ramville pioceduie In addition o 
AC audiometer capable of delivering pulses of tone, le 
lowing apparatus is required a maskmg-noise genera oi, 
amplifier and attenuator for controlling the noise 
switch \vhich allows the noise to be delivered either o a 
vibrator or—presumably through a mixing circui ° 
earphone of the audiometer Two normative values, 
that the audiometer is already calibrated, must e ° 
before the Ramville test can be put to use the norma 
old levels for the noise, AC and BC Ramville s pro 


•From the Speech and Hearinp Center contrihutlon*! to the 

Unnersity of Illmois College of Medicine ^ technical con^r the 

Instrumentation described herein «eie made bi nr n 

center mentioned abo^e ,„oscope Office and 

T'ditoi s Note This manuscript receiied in The l^ariob 
accepted for publication Jan d 1<>60 
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the noim specified by the National Buieau of Staiidaids fo] 
the fiequeiicy conceined Thus, if the obtained AC tlueshoh 
'\eie -10 db, and if the noise atteniiatoi setting lequiied t( 
mask the tone at that level weie 50 db, vou v ould deduce tha 
a noise 10 db gieatei, oi an atteniiatoi setting of 40, woiih 
be xequiied to mask a thieshold tone if the eai had confomiei 
ivith the audionietiic zeio Foi each fiequency the mediai 
of seveial such deduced noise-attenuatoi settings will seiv( 
as the noimative value lequiied foi the M-R test 

In M-R testing of a patient, the pioceduie is the same a: 
that foi getting the noimative data Foi each fiequency yoi 
simplv deteimme how much the BC noise must be attenuatec 
to interfeie with the peiception of AC tone pulses at thieshold 
You then subtiact the obtained attenuatoi leading fiom tin 
noinial value The diffeience is the patient’s BC heaiino 
loss 

Let us considei a few examples invohing a fiequencv foi 
Mhich we have learned that the noise attenuatoi must be sel 
at 40 m 01 del to piovide just enough BC noise to mask a 0-dl 
AC tone in the noimal eai Suppose we find that a patient has 
a 30-db AC loss We leave the heai mg-loss dial set at 30 and 
inciease the level of the BC noise—? e , we i educe its attenu¬ 
ation—by o-db steps Suppose that v hen the noise attenuatoi 
IS at 40 db the patient no longei heais consistently the pulses 
of tone Since the BC noise lequiied to mask this patient is 
no gieatei than the noimal amount, we leain that his BC loss 
IS 0 (=40-40), hence, the entiie AC loss is conductue 
Suppose that foi anothei patient with a 30-db AC loss the 
noise attenuatoi leaches a setting of 25 befoie the AC tone is 
inasked We would then conclude that theie is a BC loss ol 
15 (=40-25) on which theie is supeiimposed an additional 
15-db conductive loss Suppose that foi a thud patient witli 
a oO-db AC loss the noise attenuatoi leaches a setting of 10 

efoie the AC tone is masked In this case the BC loss is 
equal to the AC loss, oi 30 (=40-10), vhich would implv 
that the entiie loss is of a sensoii-neuial natuie 

DISCUSSION 

The M-R test is based upon the assumption that the mask- 
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the seveial commeicially available ones which piovide a white 
noise Saw-tooth noise geneiatois, such as those used m 
most Ameiican-made audiometeis, aie not acceptable, foi 
then line-hum hai monies aie likely to cieate audible beats 
when transduced in the vicinity of the tone-dehveiing eai- 
phone With some white-noise geneiatois a pie-amplifiei 
may have to be inseited in the ciicuit in fiont of the attemi- 
atoi In some situations a metei to monitoi the output of 
the noise geneiatoi might be useful Any stepped attenuatoi 
of the T type may be used pioviding it coveis a lange of 60 
db 01 moie, it is most convenient, howevei, if it is calibiated 
in 5-db steps The amplifiei need piovide only a few vatts 
and should have a 16-ohm oi 8-ohm output tap Althougi 
almost any commeicial powei amphfiei would be satisfactoij 
as fai as the high-fieqiiency end of its i espouse chaiacteiis ic 
might be concerned, it is of some impoitance to select one o 
unifoim output down to 100 cps at the lowei end The one 
vibiatoi may be of the oidinaiy heaiing-aid type with iic^ 
audiometeis aie usually furnished With this type of vi la o 
the amplifiei should be set to delivei about 4 volts (m 
much moie undei oidinaiy ciicumstances) when atteniia i 
is minimal 


As with anj- BC test, the M-R test lequiies obtaining 
tive data This is lelatively easy foi only a few , 

healing peisons with no histoiy of eai pathology 
moieovei, any leasonably quiet lOom will seive In le c 
of each noimal subject, you place the vibiatoi ho ei a 
the sagittal line so that the vibiatoi is held fllm^ on 
centei of the foiehead Then you set the 
usual place and deteimine the AC thieshold, whici is e 
heie as the lowest level at which pulses of a tone piesen 
a late of two pei second can be heaid without stiain n 
pel cent of the pulses but virtually all of them P ° 
point, although the noise geneiatoi should have een _ 
on, its output has been fully attenuated Now, 

teiiupted AC tone at thieshold level, you deciease le 

ation of the BC noise until it just masks the AC tone 
the attenuatoi setting thus leached you deduce i 
which would be lequiied if the eai’s thieshold wei 
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cemed Thus, the fust two examples cited in the pi seeding 
paiagraph aie not quite accuiate for test fiequencies below 
1000 cps If the fust example involved the test fiequency 
of 500 cps, the hj’pothetical case with unmixed conductive 
loss would be moie likely to yield an M-R thieshold of 5 db 
than the zeio amount pieviously stated 

The leliabilitj- of the M-R test may piove to be sbghtly 
owei than that of conventional BC audiometiy because of the 
^ masking function The leader will lecall that 

^ en maskmg in db is plotted as a function of noise level, 
e cune uses elliptically at its foot and does not appioach 
lec alineaiity until the noise level is high enough to effect 
seieial db of masking ® That is, raising the noise level 5 db 
above the level lequiied to shift the tiueshold of a tone by a 
1 action of a db will bung less than 5 db of additional sliift 
vaiiabdity m M-R test lesults may be ieduced if, 
th ^An noimative data as well as in testing patients, 
a C tone is set at 5 db above thieshold wlule the intei- 
eiing noigg jgvel is obtained \^Tien using an oidmaiy \nbia- 
loutineh' follow tins alteied pioceduie because it 
weis the maximum degree of sensoii-nemal loss which can 
be measured 

thJar sensoii-neuial loss wluch can be measured bv 

^ othei, vanes as a function of fie- 

smgle fiequency the pnmaiy vailable govem- 
bon ® other than gam of the amplifier, is the 

^ maxunum of 4 volts available some 
fore^ oidmaiy heanng-aid tjTies placed on the 

CD<; allow measuiement of a 60-db loss at 1000 

will only handle a 40-db loss The greatest 
5 01 ^i^elv to be 

Mbiaf difficult to find a 

merit oidmaiy sources, winch will allow measuie- 

losses n ‘^P® 20 db Gieater 

bower Gi ^ bj' incieasmg the maximum voltage, 

annlieat’ action may pioduce non-lineaiity leqmimg 
mav collections to the attenuator leadings and 

Use of ^ result m damage to the oidmaiv rnbiatoi 

Railow-band filteis would overcome these difficulties 
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mg pi ocess in inipaii ed cal's is smiilai to tliat in noi nipl c'n'i- 
Tlieie IS some I'casoii to doubt that tins assumption is com¬ 
pletely valid ' So fai. hoivever. in using the M-K test, 1 lm\c 
not come across anv pathological eais with masking cliamc- 
teiistics abnormal enough to iiiteifeie seiionsh i\itli the 
aceuiacy of the test. 


Despite Kainville’s inteiprotation of his test as one of ali- 
solute BC, I legald the M-K as a test of lelatixe BC This i' 
not to sav that the occlusion of the external canal bv the A 
eaiphone has no effect: lather, the effect on the thioJiov 
IS the roverse of that which accompanies sinusoidal \iln-atioii 
of the skull by the test tone as in coin entional BC testing 
With occlusion in the latter, at least with rospect to the lo'V i^ 
fiequeiicies, the AC tone cieated in the canal, piesnmaii 
a i-esult of mandibulai ineitia and consequent defoimation 
of the caitilaginous poition. is moie intense and hence, u 
infoices the BC signal more than it would weie thJ'iT « 
occlusion; theiefoie. unless a conductne lesion is ! 

block the leinfoicing AC tone, the BC thiesliold 
Occlusion of the canal bv the eai phone in the M-R te^ ' 
in roint 01 cement not of the tone but of the noise, nn es^ ^ 

IS a conductive impaiinient. The influence of such i<.n' 
ment in M-K testing of a noimal eai or of one , 

seiisoii-neuial limitation is the same as that whic i pi*^ 
dm mg the proem ement of the noimative data. 

AI-R testing of such earo no collection for 

made in the deteimmation of the BC throshold n^-^ 

testing of a conduetivelv mipairod eai. howexei. ^ 

the AC noise cieated m the canal is negligible. ^ 

vibiatoi has to be dii\en with gieatei intensi \ i 

masking than was roqmied m establishing tlie 

othei woids the BC threshold obtained bv numns o - 

test IS somewhat highei than it should be when ic 

appreciable conductive lesion, whethei oi not 

sensoii-neural loss The amount of eiror in ^ -.-,0 

duebvely distuibed eai sometimes is as much 

and 500 cps but is seldom more than o db at 

quencies The degiee of conducts e niip'inniei 

appear to be ciitical as fai as magnitude ol the ei 
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cemed Thus, the fust two examples cited in the pieceding 
paiagraph aie not quite accuiate for test fiequencies below 
1000 cps If the fust example mvolved the test fiequency 
of 500 cps, the hypothetical case with unnnxed conductive 
loss would be moie likely to yield an M-R thieshold of 5 db 
than the 2 eio amount pieviously stated 

The reliabihtj' of the M-R test may piove to be sbghtly 
lower than that of conventional BC audiometry because of the 
shape of the masking function The leadei will recall that 
when masking in db is plotted as a function of noise level, 
the cuiwe uses elliptically at its foot and does not appioach 
lectalineaiity untd the noise level is high enough to effect 
seveial db of masking® That is, raising the noise level 5 db 
2bove the level lequiied to shift the tlueshold of a tone by a 
fiacfaon of a db will bung less than 5 db of additional shift 
bay-to-day laiiabilitj* in M-R test results may be i educed if, 
m obtaimng noimative data as well as m testing patients, 
the AC tone is set at 5 db above thieshold while the inter- 
fenng noise level is obtained ^STien using an oidinaiy vibia- 
toi, I do not routinely follow tins altered procedure because it 
loweis the maximum degiee of sensori-nemal loss which can 

be measvued 

The maximal sensori-neuial loss which can be measured by 
the M-R test, as by any other, vanes as a function of fre¬ 
quency At any single f r equency the pi imaiy var labie govei n- 
jug the maximum, other than gam of the amplifier, is the 
one \nbratoi With a maximum of 4 volts available some 
'ubiatois (I lefei to oidinaiy heaiing-aid tj*pes placed on the 
oiehead) will allow measuiement of a 60-db loss at 1000 
^Ps, otheis will only handle a 40-db loss The greatest 
osses measuiable at 500, 2000 and 4000 cps aie likely to be 
0 01 10 db lowei than at 1000 cps It is difficult to find a 
'^matoi, fiom oidinaiy souices, winch will allow measuie- 
uient of losses at 250 cps in excess of 15 oi 20 db Gieater 
osses can be handled by mcieasing the maximum voltage, 
1 we\ei, such action may produce non-lmeaiitj' leqmrmg 
ication of corrections to the attenuator readings and 

uj ultimately result in damage to the oidmaiy nbrator 

se of narrow-band filters would overcome these difficulties 
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but would add considerably to the complexity and expense of 
the equipment To the practitionei who lequnes exact meas- 
uiement of severe sensori-neuial losses, I recommend pio- 
curement, from one of the several manufactuieis of BC 
vibratois, of a unit especially constructed to tiansduce high 
inputs 

Several possible objections to the M-R pioceduie have been 
discussed Let me now biiefly enumeiate the seveial con¬ 
spicuous advantages of the M-R test 1 lateiahzation to the 
non-test ear is not possible, 2 standaidization can be accom¬ 
plished easily on a few nonnal ears without an extiaoidinaii y 
quiet room, 3 the test can be perfoimed moie quickly t an 
can othei proceduies, including the conventional BC pm 
cedure as well as that desciibed by Ramville, Jt eithei e 
pooler or the better eai can be tested fust, 5 the peicep lon 
required of the patient is a simple one, 6 no elaboia e m 
stiuctions to the patient are necessaiy, 7 mstiumenta ion 
not complicated 

After having used the M-R test on a laige 
wide variety of hypacusic patients and having j 

advantages against its limitations, 11 ecommend it oi c i 
deteimination of BC auditory acuity 


SUMMARY 

A modification of Rainville's method of |.ggt 

threshold is described and called the M-R test e lowest 
consists in determining, foi each test fiequency, 
level of BC noise which mterfeies with the nee 

eai undei test of AC tone pulses at thieshold le i 
between this noise level and the level of BC noise^ 
the same inteifering effect on a normal eai is a ® 

BC threshold of the ear undei test Possible difti 
the administiation and inteipietation of the M- e 
cussed, and its particular merits aie . valiant 

eluded that the seveial advantages of the M-K 
its lecommendation 
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annual spring meeting of the new YORK EYE 
AND EAR INFIRMARY ALUMNI 


The Annual Spimg Meeting of the Alumni Association of 
the New Yoik Eye and Ear Infiimaij' will take place Apiil 
17-19, 1961 


Symposia mil be offeied on Otoscleiosis and Benign Lesions 
of the Laiynx Theie will also be a Closed Ciicuit Television 
demonstiation of surgical piocedures In addition theie will 
he lectuies on Plastic Suigeiy, Paranasal Sinuses and Caici- 
iioma of the Head, Neck and Laiynx 


Foi fuithei infoimation wiite Di John R Finlay, Secie- 
Alumni Association, 218 Second Avenue, New York 3, 

NY 


CORRECTION 

In the Octobei, 1960, issue, page 1451, the last paiagiaph 
states that the Michelson dull is manufactuied by Stoiz In- 
stiument Co of St Louis This should lead "This dull is 
istiibuted by Stoiz Instiument Co , St Louis, Mo ” 



DIFFERENCES IN DIFFICULTY AMONG THE 
CID W-22 AUDITORY TESTS 

Baery S Elpern, Ph D, 

Chicago, Ill. 


The importance of auditoiy speech-disciimmation tests m 
the assessment of hearing dysfunction is attested by the gieat 
amount of clinical and expeiimental woik which has involved 
such tests The most widely used disci imination measuie, a 
present, is the W-22 Auditoiy Test senes developed by Hush 
and his associates^ at Central Institute for the Deaf T s 
series, recorded on 12-inch unbreakable discs, comprises four, 
50-word lists, each of which is recorded in six different wor 
orders, designated A, B, C, D, E, and F The clinical popu 
larity of W-22 is undoubtedly attributable to the fact a 
discs are commeicially available and offer a simple, more oi 
less standardized form of presentation 


Through preliminary trials. Hush sought to de 
whether differences in difficulty existed among the four m 
lists He examined three groups of five noimal-heaimg 
jects and, on the basis of articulation functions yie e 
these groups concluded (p 333^) 


These data shoio no consistent differences between 
on the four different lists All listeneis weie ^ 
oppoi tunity to study alphabetical lists of the wor s, m 
and heaid scramblings of each list at least thiee 
a shorter clinical procedure ivheie listeners may 
blings of two diffei ent lists once, some sort of 
between lists may appear from listenei to listenei 

be said that the averaged data of seveial listenei s from _ 

tests showed no consistent diffei ence between ^ ^ j^^gg 
results await verification fiom several clinics using 


numbei of listeners 

■Rditors Note This manuscript recei\ed m The Larjnsoscope 
accepted for publication April 1 1960 
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To the wiitei’s knowledge, such verification has not ma- 
teiialized, at least, not in the foim of a published lepoit 

On the basis of the initial tiials, the four test lists aie 
assumed to be, and aie employed as though they aie, equal in 
difficulty, theiefoie, it seems worthwhile to examine this 
assumption using a much laiger group of subjects m older to 
provide bioadei evidence for or against the prevailing in- 
discnminate inteicompaiison of scores obtained by means of 
these tests 


TABLE I 


Distnbution of Monaural Discrimination Test Scores 


VA Audiology 

Clinic 

List 

1 

List 

2 

List 

3 

List 

4 

WashinEton 

32 

26 

21 

21 

Chicago . __. 

_146 

150 

217 

212 

New York _ 

Los Angeles 

81 

__ 42 

76 

51 

7 

29 

10 

26 

San Francisco 

_ 24 

52 

55 

42 

Uallas_ _ _ 

_ 73 

70 

16 

11 

List Totals 

398 

425 

345 

322 

Crand Total— 1,490 





PROCEDURE 

A pool of 1,490 monamal discrimination scores was accumu- 
ated with the assistance of the clinical staffs of VA Audiology 
limes in Chicago, New York, Washington, Dallas, San Fran¬ 
cisco, and Los Angeles All measurements were obtained 
hiough the use of lecoided W-22 50-woid lists, however, 
scoies yielded by patients in any way suspected of having a 
non-oiganic hearing loss component were disiegaided The 
2^3 weie simply the specific list used, e g , 

1 and the number of words misundei stood The number 
inissed was then converted to percentage of discrimination 
loss by multiplying by a factor of 2 

The test ears were distributed in random fashron among 
^our groups, one for each of the four W-22 lists Any dif- 
orence found between two groups was assumed to be analo¬ 
gous to a difference between the lists to which these groups 
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weie exposed The distubution of monauial tests bv VA 
Clinic and by W-22 list is shqwn in Table I In view of the 
numeiical size of the gi'oups and the geogiaphical dispeision 
of the measuiements, it was felt that potentially peifraent 
faetois^ such as age and heaimg loss types, would tend to be 
mtei-eguated 

Kaw data weie analyzed by applying “F” and “i” tests to 
the diffeience between vaiiances and means, lespectively, of 
each of the six possible pans of gioups 1 and 2, 1 and 3, 
1 and 4, 2 and 3, 2 and 4, and 3 and 4 Pans ivhose vaiiances 


TABLE II 


o 



'b 




V 


b 



o 

S 

5> 

-* 

cr-Q 

Vi 

5 « 5 4^ 2 

gj 

H 

d 

Z 

a 


1 

398 

13 62% 

± 700 

194 379 

2 

425 

15 64%, 

± 836 

296 322 

3 

345 

16 97%, 

dr 979 

329 931 

4 

322 

18 30%, 

±1033 

342 546 


17 214% 
IS 164 % 

18 508% 


diffeied significantly weie evaluated with lespect to tie 
feience between then means by applying the Cochran 
Cox^ approximation levieived m Edwaids- (P 2T4) 
piiniary consideiation, foi the pui poses of this study, was 
evaluation of diffei ences between means of each of ^ 
pans of giovps Fm any given pan, a significant i ei 
between means was inteipieted as a significant diffeien 
aveiage difficulty, ivith the gieatei mean lepiesen ing 
moie difficult of the two lists undei compaiison 

RESULTS AND DISCUSSION 

Basic statistics deiived fiom the law data appeal i 
II Inspection of this Table leveals two things 

mteiest a the widest diffeience between means is j 

five pel cent, and b the widest diffeience between s a 
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deviations is also less than five pei cent. Insofai as the means 
and standaid deviations aie indices of aveiage level of dif- 
ficultj- and aveiage tange of difficulty, lespectively, the ob- 
seived maximum dispaiities appeal to be well withm the 
limits of toleiance acceptable in clinical piocedmes, theie- 
foie, \nsual evaluation of the data seems to wairant the con¬ 
clusion that the diffeiences noted aie, from a piactical stand¬ 
point, non-signifleant, and that they may be disiegaided in 
clinical piactice It is, in othei words, difficult to visualize 
a situation in which diffeiences such as those mentioned 
would ciitically influence a clinical decision 


TABLE in 

Statistical Evaluation of the Difference Betvreen Variances (s^) for All 
Pair Combinations of Four Experitnental Groups 
The P Aalue is the ratio of the greater variance to the lesser and the 
entn m column P indicates the probablnt^ of occurence of an F ratio 
as large as that obtained ________ 

Pair of 
Groups 


(Lists) 

Greater s* 

Lesser a* 

F 

df 

P 

1 and 2__ 

_ 236 S22 

194 379 

1524 

424/397 

<02t 

1 and 3_ 

_ -329 931 

194 379 

1697 

344/397 

<02t 

1 and 4 

-342 546 

194 376 

1762 

321/397 

<02t 

2 and 3_ 

— 329 931 

238 322 

1113 

344/424 


2 and 4_ 

- 342 546 

236 322 

1156 

321/424 

>10* 

2 and 4_ 

342 546 

329 931 

1 038 

321/344 

> 10* 


*Xot sigrnifjcant 
TSigrnificant 


It IS not unlikely, howevei, that m ceitam leseaich applica- 
bons, intei-list diffeiences would be intoleiable', theiefoie, 
to detemnne the suitabihtj’ of the lists to the lelatively iigoi- 
ous standaids adopted foi leseaich purposes, the differences 
between means and variances of the several pans of lists weie 
statistically evaluated Five per cent ( 05) was adopted as 
the cutoff piobabihtj’- value (P) This is to say that the dif- 
feience between any pan of means or vaiiances associated 
Rith a P less than five pei cent (< 05) was considered sig- 
iDficant, a diffeience associated with a P greater than five 
P6i cent (> 05) was considered not significant A. summary 
of the evaluation of diffeiences betneen variances appears in 
Table III 
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Significant variance latios (F) occiii only for pans of lists 
of which one member is List 1 It has aheady been shoivn 
in Table II that the variance associated with List 1 is smallei 
than those of the remaining thiee lists, theiefoie, the lange 
of difficulty of List 1, indicated by its vaiiance, is significanth 
smallei, or moie restiicted than that of any of the othei lists, 
which, among themselves, aie lelatively equal in lange of 
difficulty 

The evaluation of differences between means is summarized 
in Table IV. Just as a significant difference between vari- 


TABLE IV 

Statistical Evaluation of the Difference Between Means for All Pan 
Combinations of Pour E-«perimental Groups 
The t value is the ratio of the arithmetical difference between 
to the standard ei roi of this difference, and the entry in column P luQl 
cates the probability of occurrence of a t ratio as large as that obtamea^ 


Pair of 
Groups 
(Lists) 

Difference 
Between Means 

SE of DIff 

t 

P 

1 and 2 

1 and 3 

1 and 4 

2 and 3 

2 and 4_ 

3 and 4 

. „ 2 02% 

3 35% 

4 68% 

133% 

2 66% 
133% 

1089 

1202 

1246 

1286 

1328 

1421 

1855 

2 787 

3 751 
1036 

2 003 

931 



*Not significant 
tSlgniflcant 


ances, denoted by the F value, indicates a systematic dif 
ence in range of difficulty, a significant diffeience between 
means, denoted by the value of t, indicates a systematic di ei 
ence in average level of difficulty On the basis of t 
lepoited in Table IV, it is concluded that Lists 1 and 2, an 
3, and 3 and 4 aie relatively equal in avexage level o i 
ficulty, but that Lists 1 and 3, 1 and 4, and 2 and 4 aie si 
nificantly different in this respect 

SUMMARY 

The foregoing analysis has illustiated the 
systematic diffeiences both in aveiage level of 
in average range of difficulty, among the foui W-2 v 
lists It was the wiitei’s opinion that the magnitude o 
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obseived diffeiences is such that they may be disiegaided in 
clinical piactice, howevei, in view of the fact that these 
diffeiences aie, nonetheless, souices of systematic bias, it 
became necessaiy to evaluate them with legaid to expeii- 
mental lequiiements The evaluation of the diffeiences be¬ 
tween means and vaiiances foi all possible pans of lists indi¬ 
cates that the only pans which do not differ in either lespect 
are Lists 2 and 3, and Lists 3 and 4 These pairs of lists, then, 
may be employed as speech stimuli in laboiatoiy studies 
without intioducing bias lesultmg fiom diffeiences in dif¬ 
ficulty 

The wiitei acknowledges the helpful ciiticism of Dr James 
Jeigei, Northwestern Univeisity, and the co-opeiation of the 
chiefs and audiological staffs of the VA audiology clinics 
mentioned m the text 
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820 South Damen Avenue 


the mount SINAI HOSPITAL POSTGRADUATE 

COURSE 

In order not to conflict with the International Congress of 
Otolaryngology to take place in Pans in July, 1961, the annual 
intensive postgraduate couise in Rhinoplasty, Reconstiuctive 
Surgeiy of the Nasal Septum and Otoplasty will be given 
January 7-20, 1961, by Di living B Goldman and staff at 
the Mount Sinai Hospital, New Yoik, in affiliation with 
Columbia Univeisity 

Candidates foi the couise should apply to Registrar for 
Postgiaduate Medical Instiuction, The Mount Smai Hospital, 
Fifth Avenue and 100th Stieet, New York 29, N Y 



AIR DRIVEN HAND PIECE FOR TEMPORAL 
BONE SURGERY- 

Robin P Michelson, M D , 

Redwood City, Calif 


The instiument is an an opeiated hand piece winch has 
many advantages over the conventional electiic engine belt 
diiven hand piece piesently in use Among the many ad¬ 
vantages aie the fact that this is an extiemely flexible in- 
stiument and can be diiven at extiemely high speeds oi ven 
low speeds and is conti oiled with the fingei tip lathei tian 
with the foot It IS also extiemely flexible in that theie aie 
no aims oi othei attachments to the hand piece except a sma 
flexible plastic hose which supplies the an to the hand piece 
The an diiven hand piece develops consideiablv gi^a ei 
toique and speed than any available motoi diive It is a mos 
vibiationless, is quiet and luns cool 

The instiument consists basically of a small 
which can be plugged either a stiaight 01 an ® ^ ^ 

hand piece The buns which sciew into the ends of ^ le ^ 

pieces aie interchangable Theie is also a contiol box 

which the an passes This consists of a small filtei iJi 
out small paitides of dust and watei in the an, a pie 
1 eduction valve and a piessuie gauge By setting 1 
piessuie to the hand piece the piessuie 1 eduction 
control its maximum speed foi any given depiession 

tugger on the side of the hand piece The tiiggei on 

of the hand piece not only stops and staits the ui 


also conti ols its speed 

At 60 pounds of static an piessuie the tuibine itself 
develop 175,000 1 evolutions pei minute fiee lunni g, 
since it IS fitted with a small leduction device, ^ 
speed IS aiound 60,000 1 evolutions pei minute at tnis p 

•Fioin the Depaitmeiit of Otolai vngologrj Stanfoid Unl\ersit% S 

Medicine Palo Alto Cal.f Lan nffoscopc Office and 

TCrtitoi s Note This manuscript recei-ved in The h.ar'i b 
accepted for publication April C 1960 
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Pig 2 
Stone 


The aiig-le dn\e plug-gred into the turbine ^^^th a ^ mm diamond 


Tins can be continuously vaiied to 200 oi 300 i evolutions pei 
minute 


The buns aie mounted m tapeied bushings, and the support 
of these bushings is cai i led as close to a cutting head of the 
0011 as IS possible The laige cutting buns aie suppoited 
cleai out to the liead On some of the smallei ones, it lias 
ooen necessaiv to allow the shaft to extend foi some distance 
^>ond the end of the bushing The buns’ shafts automati- 
caliv engage the spindle shaft mth a positive locking device 
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when the buns aie sciewed into the end of the hand piece 
This eliminates not only a tendency foi the buns to run 
eccentrically, but also eliminates the slip of the conventional 
collet clutch used in other types of hand pieces 


The instiument is sterilized either in a hot oil bath oi in 
diy air. Steam steiilization and watei steiilization are to be 
avoided since the delicate, extremely fine surfaces of the ball 



Fig- 3 straight hand piece plugged iVne'thrS^le 

cutting' burr (Note the index finger on the turbine 


bearings upon which the shaft and lotoi turn can e 
damaged or etched by moisture and would lose en 
toleiances 


In use the author has found that the high spee i 
useful with the Jordan~Day cutting buii, and ^ ^ ° gj. 
very little piessure against this bun to accomp is 
deal in exenterating mastoid cavity For finer e i 
ting, one can use lower speeds and a ctapes 

bun , thus, it is possible to thin out the footplate o , pjng 
■with the half millimetei diamond buir just baie y 
over. 


A question was laised duiing the development of 
hument regarding the steiility of the „ouice of 

ossibihty that the air exhausts might be a ^ was 

ontamination Accordingly, the air fiom the 
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bIo\ra against a blood agai plate foi a peiiod of 10 minutes, 
this lepiesentmg about 40 cubic feet of aii No giowth 
occuiied on two consecutive tests This would seem to allay 
this feai of a possible souice of contamination 

39 Biich Street 


POSTGRADUATE COURSE IN ALLERGY 

A continuous course of two jveeks’ duration is being offered 
by the Departments of Allergj'- and Applied Immunologs’- of 
the Temple University Medical Center and the Graduate School 
of Medicine of the Univeisitj>- of Pennsjdvania Sessions will 
be held daily at the Temple University Medical Center from 
9 00 AM to 5 00 P.M from February 2 to March 10, 1961 
Tuition fee—$175 00 Enrollment limited Dr Louis Tuft 
is course director with Dis George Blumstein and Merle M 
Miller as associate directors 

An outstanding faculty has been assembled to review the 
basic principles of immunology and alleigj’’ as applied to 
clinical practice Emphasis will be given to the methods of 
diagnosis and management of the allergic patient 

The course is designed for physicians desirous of extending 
their knowledge of allergy It could serve as an introductory 
course for those about to enter the field or as a review course 
for practicing allergists 

Poi brochure and application forms write to Dr George 

lumstem, c/o Temple Medical Center, Philadelphia 40, Pa 



AN HOUR-GLASS ANTERIOR COMMISSURE 
LARYNGOSCOPE * 


Paul H Holinger, M D , 

Chicago, Ill 

The design of this instiument mcorpoiates a significant 
modification of a pieviously desciibed anterior commissuie 
laryngoscope Accentuating the piinciple of the Yankauei 
post-nasal speculum, the pioximal and distal portions of the 



scope aie flaied, while the centei is markedly constiicte 
nai 1 ow center section is measui ed to be at the point o gi 
est contact with both uppei and lower teeth when the 
scope is in the position of optimum laryngeal exposure 
view of the anteiioi commissure is obtained with a mini 

♦From the Depirtment of OtoIar> ngologj of the Uni^ersit^ 

College of Medicine „,,n=cooe Office nr'’ 

Editors Note This manuscript receded in The Larjngost 
accepted for publication Oct 6 1960 
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of anteiioi lift necessaij’’ to elevate the epiglottis The small 
infant lights and the light caiiieis aie used to i educe fuithei 
the external diametei Single oi double illumination instru¬ 
ments aie available, although the single cairiei is piefeiied 
except foi the edentulous patient The instiument is manu- 
factuied by the Geoige P Pilling and Son Co of Philadelphia 


UNIVERSITY OF TORONTO—POSTGRADUATE 
COURSE IN OTOLARYNGOLOGY 

On May 11, 12 and 13, 1961, theie will be piesented a 
giaduate couise in this specialty by the staff of the Depait- 
ment of Otolaryngology, assisted by two distinguished guests 
Oi Philip E Meltzei, Intel im Chief of Otolaijmgologj', Mas¬ 
sachusetts Eye and Eai Infiimaiy, and Acting Head of the 
Pepaitment of Otolaij’ngologj% Haivaid Medical School, and 
Di W G Hemenway, Depaitment of Otolaijmgologj', Univei- 
sity of Chicago 

The fust session vnll begin in the afternoon of May 11th, 
in the Roj'al Yoik Hotel, Toionto, in conjunction vnth the 
Section of Otolaijmgology of the Ontaiio Medical Association 
The lemaindei of the sessions will be held in the clinical aieas 
of the Univeisity of Toionto 

An attempt will be made to assess, discuss and demonstiate 
the newel piocedures emploj'ed in the suigeij' of deafness 
The piesent suigical tieatment of head and neck pioblems 
'^ill be piesented with special consideiation of the new con¬ 
ceptions of the lesponsibilities of oui specialty m then 
management 

The fee foi the couise will be $40 00 and will include a 
comphmentaiy dinnei 

Please addiess all inquiiies to the Diiectoi, Division of Post- 
Si aduate Medical Education, Univeisity of Toionto 



DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

PROGRAM 1960-1961 
December 6, 1960 

Parkland Memorial Hospital, Rooms No 101-102 

5 30 PM—Otolaiyugology Clinical Confeience 

7.30 P M —“Surgery of the Vitieous”—Retinal Detachments, 
Pupillary Block, etc—Di Donald M Shafei, New 
York, N Y 

January 10, 1961 

Parkland Memorial Hospital, Rooms No 101-102 

5 30 PM—Clinical Ophthalmology Confeience 

5 30 P M—Dr William C Huffman, Iowa City, la—Subject 
“General Problems in Re-Constiuctive Suigery 
about the Head and Neck ” 

7 30 P M —Dr William C Huffman— Subject “Facial Lac¬ 
erations ” 


5 

7 


February 7, 1961 

Parkland Memorial Hospital, Rooms No 101-102 

30 PM—Clinical Otolaiyngology and Ophthalmologj" 
ference 

30 P M—Di Robert N Shaffer, San Fiancisco, Calif 


Con- 


(1) “Congenital Glaucomas ” 

(2) Use of Opeiating Micioscope in Oculai ui 
geiy 


March 20-22, 1961 

Dallas Southern Clinical Society, Statler Hilton Hotel 

Guests Di Ramon Castioviejo, New Yoik, N Y 
(Ophthalmology) 
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Di Philip Knapp, New Yoik, N Y (Ophthalmology) 
Di Flench K Hansel, St Louis, Mo 
(OtolaijTigoIogy) 

Di John J Shea, Memphis, Tenn (Otolaiyngology) 

April 4, 1961 

Parkland Memorial Hospital, Rooms No 101-102 

5 30 P M —Clinical Otolaiyngology and Ophthalmology Con- 
feience 

7 30 PM—Otolaryngology Panel “Heaimg m Relation to 
Speech Foimation and School Peifoimance”—Di 
Edwaid Piatt, Modelatoi, Di Phillip Hood, Di 
Jack Mai tin, and Dr Maitha Helen Hale 

7 30 P M —Ophthalmologj’’ “Pie-oibital and Adnexal Oculai 
Lesions with Basic Piincipals of Plastic Recon- 
stiuctive Suigeiy ” Panel Di Billie L Ainoff, 
Suigeon, Di Donald A Coigill, Otolaiyngologist, 
Di William C Sellman, Plastic Suigeon, Di 
Coleman Jacobson, Deimatologist 

May 2, 1961 

Parkland Memorial Hospital, Rooms No 101-102 

5 30 PM—Clinical Otolaiyngology and Ophthalmologj' Con- 
feience 

7 30 P M—Otolaiyngology Di William Wiight, Houston, 
Tex Subject “Impioved Methods of Handling 
Bony Deviations of the Nasal Septum ” Discus¬ 
sion Di Maivm G Shepaid, Dallas, Tex 

7 30 PM—Ophthalmologj’ “Non-Suigical Consideiations in 
Hoiizontal Oculai Deviations” Di John Lippas, 
Falkland Memoiial Hospital 

June 6, 1961 

Parkland Memorial Hospital, Rooms No 101-102 

5 30 PM—Clinical Otolaijmgologj' and Ophthalmologj'^ Con- 
feience 



DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

PROGRAM 1960-1961 
December 6, 1960 

Parkland Memorial Hospital, Rooms No 101-102. 

5 30 PM—Otolaiyngology Clinical Confeience 

7 30 P M—“Surgery of the Vitieous”—Retinal Detachments, 
Pupillary Block, etc—Dr Donald M Shafei, New 
York, N Y 

January 10, 1961 

Parkland Memorial Hospital, Rooms No 101-102 
5 30 P M—Clinical Ophthalmology Confeience 

5 30 PM—Dr William C Huffman, Iowa City, la— Subject 

“Geneial Pioblems in Re-Constiuctive Suigeiy 
about the Head and Neck ” 

7 30PM—Dr William C Huffman—Subject “Facial Lac¬ 
erations ” 


February 7, 1961 

Parkland Memorial Hospital, Rooms No 101-102 
5 30 P M—Clinical Otolaiyngology and Ophthalmology Con¬ 


feience 

7 30 P M —Di Robeit N Shaffer, San Fiancisco, Calif 

(1) “Congenital Glaucomas ” 

(2) Use of Opeiating Micioscope in Oculai ui 
geiy 


March 20-22, 1961 

Dallas Southern Clinical Society, Statler Hilton Hotel 

Guests Di Ramon Castioviejo, New Yoik, N Y 

(Ophthalmology) 
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(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Resident Dr Erling W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr WiUiam D Benedict, Mayo Ckmc, Rochester, 
Minn 

Meeting Palmer House, Chicago, Ill, October, 1961 

AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Carew Tower, Cincinnati, O 
President-Elect Dr D C Samuel Pnizansky, D D S , 840 So Wood SL, 
Chicago, 111 

Secretary-Treasurer Dr Spnestersbach, Ph D, Department of Oto- 
Mgg^^sology, Umversity Hospital, Iowa City, la 

AMERICAN BOARD OF OTOLARYNGOLOGY 

Resident Dr Gordon D Hoople, 1100 E Genesee Dr, Syracuse 10, N, Y 
Secretary Dr Dean M Llerle, University Hospital, Iowa City, la 
iMeetmg Palmer House, Chicago, Ill, October, 1961 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr P Johnson Putney, 1712 Locust St, Philadelphia 3, Pa. 
ViCfrPresident Dr Juhus W McCall, 619 Rose Bldg, 2060 E 9th SL, 
Cleveland 15, 0 

Secretary Dr Daniel C Baker, Jr, 903 Park Ave, New York 21, N Y 
treasurer Dr Charles M Noms, 3401 No Broad St, Philadelphia 40, 
JPa 

Meetmg Lake Placid Club, Lake Placid, N Y, May 23-24, 1961 (after¬ 
noons only) 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Edwin N Broyles, Baltimore, Md 

secretary Dr Lyman G Richards, Wellesley Hills, Mass 

i^®^®hrer Dr FTancis E LeJeune, New Orleans, La 

^aitor. Historian and Librarian Dr Francis W Davison, Danville, Pa 

Meeting Lake Placid Club, Essex Co , N Y , May 21-22, 1961 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Fletcher D Woodward, 400 Locust Ave, Charlottesville, 
^a 

President Elect Dr John R Lindsay, Chicago, Ill 

wetary Dr C Stewart Nash, 700 Medical Arts Bldg, Rochester 7, 

Treasurer Dr K M Day, 121 University PI, Pittsburgh, Pa 
annual Meetmg Lake Placid Club Essex Co , N Y May 23 24-25, 1961 
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7 30 PM—Otolaryngology Papers presented by Residents 

of our Teaching Hospitals Dr Ben Stegal— 
“Pseudomonas Infections in Otolaryngology ” Dr 
Sam Huggins—“Experience m Rhmoplastj'^ Proce¬ 
dures ” Dr Chris Helmus—“Aortic Hemogiaft 
Reconstruction in Radical Hypophaiyngeal Siu- 
geiy ” 

7 30 P M —Ophthalmology “Ocular Problems Related to 

Space Medicine ” Speaker to be announced 


Vlleme INTERNATIONAL CONGRESS OF OTOLOGY, 
RHINOLOGY AND LARYNGOLOGY 

The Seventh International Congress of Otology, Rhinologj" 
and Laryngology will be held in Pans, July 23-29, 1961, at 
the New Faculte of Medicine, Rue des Saints-Peies The 
program includes 1 The Recent Acquisitions, Pathology and 
Therapeutics of Otosclerosis by Profs Souidille, Seicei an 
Kimpotic, Weber, Aidouin, Laiioude, Feiieii and Shara- 
baugh 2 Indications and Five-Year Results in Surgery an 
Radium in the Treatment of Cancers of the Laiynx an 
Hypophaiynx—Profs Pietiantoni and Agazzi Alonzo, Ca- 
sadesus, C L Jackson, Leichei, Leioux-Robeit and Oimeio 
3 A Report on Allergy and Infections of the Nose and 
chus—Profs Van Dishoeck, Cleiici, Hlavacek, Voohoist, May¬ 
er, Laskiewicz and Teiiacol 

Tours and entertainment for guests and then ladies ha\e 
been arranged President Dr Maurice Aubiy, Seciean 
General Henry Guillon For further details write Di 
Ion, 6 Avenue McMahon, Pans, France 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS 

President Dr Alberto Gallo 
First Secretary Dr Alfredo Martinelli 
Second Secretary Dr Guedes de Melo Neto 
Librarian-Treasurer Dr L de Souza QuBiroz 

Editors for the Archives of the Society Dr Antonio de Almeida, Di 
Gabriel P6rto, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice-Presidente Dr Hfictor Cruz, 3a Avenida Sur No 72 
Second Vice-Presidente Dr Jos6 Luis Escamilla, 5a Calle Poniente 
No 48 

Secretano Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice-Presidente Dr Lms Sune Medan 

Secretano Dr Jorge Perello, 319 Provenza, Barcelona 

Vice Secretano Dr A Pinart 

' ocal Dr J M Ferrando 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No Calvert St, Balbmore, Md 
Secretary-Treasurer Dr Theodore A Schwartz 


BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
\ ice Presidente Dr A P Belou 
Secretano Dr S A Aranz 
vro Secretano Dr J M Tato 
iesorero Dr F Games 
Pro Tesorero Dr J A Bello 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr Fernand Montreiiil, 1123 St Joseph Bli d East Montreal, 
Quebec 

Secretary Dr Donald M MacRae 324 Spring Garden Road, Halifax 
Nova Scotia 

MeeUng Queen Elizabeth Hotel June 15-17, 1961 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

r,, ^ ^ Hartenbower, 203 N Mam SL, Bloomington Bl 

D ^ Edgar T Blair. Springfield, Bl 

^ LeRoy Porter, Urbana, Bl 
egate at Large Dr S G Baldwin Danville, Bl 
^secretary Treasurer Dr C L Pannabecker, Peoria, Bl 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Lawrence R Boies, Minneapolis, Mum 
Vice-Chairman Dr Howard P House, Los Angeles, Cahf 
Secretary Dr Walter E Heck, San Prancisco, Calif 
Delegate Dr Gordon F Harkness, Davenport, la 
Alternate Delegate Dr Paul H Holmger, Chicago, Ill 
Representative to Scientific Exhibit Dr Walter H Maloney, Cleie 
land, O 

Meeting New York City, June 26 30, 1961 


AMERICAN OTOLOGICAL SOCIETY, INC 

Piesident Dr Henry L. Williams, Rochester, Minn 
Vice-President Dr Lawrence R Boies 

Secretary-Treasurer Dr James A Moore, New York City, N Y 
Annual Meeting Lake Placid Club, Essex Co, N Y, May 26 27, 1961 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, NY 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Fitts 
burgh, Pa. 

Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16, N Y 
Treasurer Dr Arnold L Caron, 36 Pleasant St, Worcester, Mass 


AMERICAN RHINOLOGIC SOCIETY 

President Di Ivan W Philpott, 1801 High St, Denver, Colo 
Secietaiy Dr Robert M Hansen, 2210 Lloyd Center, Portland 12, ur 
Annual Clinical Session Chicago, Ill, Octobei, 1961 (definite time a 
place to be announced later) i op tn 

Annual Meeting Chicago, Ill, Octobei, 1961 (definite time and pia 
be announced later) 

AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

President Dr John J Conley, New York, N Y 
Vice-President Dr Joseph H Ogura, St Louis, Mo 
Treasurer Dr P Johnson Putney, Philadelphia, Pa 
Secretary Dr George A Sisson, Syracuse, N Y 
Annual Meeting Palmei House, Chicago, Ill 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 
Piesident Di Sam H Sanders, 1089 Madison Ave, Pa 

Vice Piesident Di JohnT Dickinson, Mercy Hospital, Pittsburg , ^ 

Secretary Dr Samuel M Bloom, 123 East 83id St New lor . 
Treasurei Di Joseph C Miceli, 879 Glenmoie A%e BiooKljn, 

Wintei Meeting Februaiy 9 10, 1961 Peahodj Hotel Mempni , 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


Piesident Di Leland H PreiMtt, Ottumua, la 
Secretary-Treasurer Dr Daniel S DeSLo, 121 S Highland a 
burgh 6, Pa „ .nni 

Annual Meeting Palmer House, Chicago Ill October (, 


, Pitts 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dano 

Secretary 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgetier 
Vice-President Dr WiUlam Skokan 
Secretary-Treasurer Dr Paul Rockwell 

GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr P W Rhyne, Albany, Ga 
Vice-President Dr C L Pennington, Macon, Ga, 

Secretary Dr James T King, 516 Baptist professional Bldg, Atlanta 
12, Ga 

Meetmg Oglethorpe Hotel, Wilmington Island, Savannah, Ga, March 
2 4,1961 

greater MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice-President Dr Joseph Freeman 
Secretary-Treasurer Dr H Carlton Howard 

Meeting Quarterly in March, Mav, October and December on the second 
Thursday of the month, 6 30 P M, at the McAlhster Hotel, Miami, Fla 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, Tokyo, Japan 

Secretary Dr Chevalier L Jackson, 3401 N Broad SL, PhUadelphla 40, 

, Pa., U s A 

Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

President Dr Clarence H Steele 
rtesident-Elect Dr Dick H Underwood 

secretary Dr James T Robison, 4620 J C Nichols Parkway, Kansas 
City, Mo 

Meeting Third Thursdav of November, January, February and April 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Resident Dr Mas E Pohlman 
Secretary-Treasurer Dr Wendell C Irvine 
nairman of Ophthalmology Section Dr Carroll A McCoy 

ecretary of Ophthalmology Section Dr Philip D Shanedhng 
Otolaryngologv Section Dr Robert W Godwin 
cretary of Otolaryngology Section Dr Francis O’N Morris 

Angeles Countv Medical Association Bldg, 1925 Wilshlre 
filvd. Los Angeles, Calif 

une 6 30 P M last Monday of each month from September to June, 
Illusive—Otolaryngology Section 6 30, first Thursdav of each month 
™ni September to June inclusive—Ophthalmologv Section 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George Woodruff, Woodruff Clinic, Joliet, HI 
Vice-President Dr Linden Wallner, 122 So Michigan, Chicago, Ill 
Secretary-Treasurer Dr Robert Lewy, 25 East Washington St, Chicago 
2, HI 

Meeting First Monday of each month, October through May 
CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Enrique Grumvald S 
Vice-President Dr Agustln Estartus 
Secretary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 

COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 
Vice-President Dr James Rigg, Grand Junction, Colo 
Secretary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Arthur 

Secretary Dr M L Battles u 

Meetings First Monday of October through Ma>, University ^ > 

Columbus, O 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edward A Newell 
Vice-President Dr Thomas M McCrory 

Secretary-Treasurer Dr James L Baldwin, 1627 Medical An 
Dallas, Tex 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretary of the Interior Prof Dr Atlllo Viale del Carrll 
Secretary of the Exterior Dr Aldo G Remorino 
Secretary Treasury Prof Dr Antonio Carrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mercanaino 
Pro-Secretary of the Exterior Prof Dr James A del Sei 
Pro Secretary of the Treasury Dr Jorge Zubizarreta. 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 


President Dr Victor M Noubleau, San Salvador Saira 

Secretary-Treasurer Dr Hector R. Silva, Calle Arce No oi, & 
dor, El Salvador, Central America 

FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President Dr G Dekle Taylor, Jacksonville, Fla 
President-Elect Dr Kenneth S Whitmer, Miami, Fla 

First Vice President Dr William H Anderson, Jr, Ocala, 

Second Vice-President Dr Marion W Hester, Lakeland, i i .j-g^ipa 6. 
Secretary-Treasurer Dr Joseph W Taylor, Jr, 1 Davis Biva, 

Fla 
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OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr George C Saunders, 644 Medical Arts Bldg, Portland 5, 
Ore 

Secretary-Treasurer Dr Donald C MetOer, 1216 S W Yamhill SL, Port¬ 
land 5, Ore 

Meetmg Fourth Tuesdav of each month from September through Mav 
Aero Club, Portland, Ore 


OTOSCLEROSIS STUDY GROUP 

President Dr E H CampbeU, 133 So 36th St, Philadelphia 4, Pa. 
Secretary-Treasurer Dr Ravmond Jordan, 121 Umversity Place, Pitts¬ 
burgh, Pa. 

fleeting Palmer House Chicago Ill , October, 1961 


PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, 1118 - 9th Ave , Seattle 5, Wash 
Secretary-Treasurer Dr Homer E Smith, 686 Twelfth Ave, Salt Lake 
Citv, Utah 
Meeting 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

Resident Dr Paul Holmger, 700 No Michigan Blvd , Chicago, HI 
Executive Secretary Dr Chevalier L Jackson, 3401 No Broad St, 
Philadelphia 40, Pa , U S A 

Meeting Seventh Pan American Congress of Oto Rhino Laryngology and 
Broncho-Esophagology 
Time and Place 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr Joseph P Atkins 
\ ice President Dr Louis E Silcox 
Secretary Dr Charles M Norris 
treasurer Dr William A Lell 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

President Dr Cesar P Villafuerte 

Vice-President Dr Napoleon C Ejercito 

secretary Treasurer Dr Eusebio E Llamas 

directors Dr Antonio L Roxas and Dr Armando T Chiong 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emory A Rittenhouse, 203 Masonic Bldg , McKeesporL Pa 
' Dr Carson S Demling, 513 Jenkins Bldg, Pittsburgh 22, 

Secretary Treasurer Dr Clvde B Lamp 8101 Jenkins Arcade, Pitts¬ 
burgh 22 Pa 
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LOU/SJANA-MISSISSIPPI OPHTHALMOLOGJCAl. 

AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Arthur V Hays 

Secretary Dr Edley H Jones, ISOl Washington St, Vicksburg, Miss 
Meeting Bdgeiv’ater Gulf Hotel, Edgerv ater Park, Miss, May 1213,1961 


MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairman in alphabetical order moutbh 
Secretary-Treasurer Dr Roland H Myers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at 8 00 P M at Memphis Eye, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D P 
Vice-President Dr M Gonzales Dlloa, Mexico, D F 
Secretary Dr Juan De Dios Peza, Mexico, D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Rafael Giorgana c n r 

Secretary Dr Carlos Valenzuela, Petrarca 332-1, Mexico 5, i> r 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary-Treasurer Dr Harold Swanberg, Qumcy, Ill ... 

Assistant Secretary-Treasurer Dr Jacob E Reisch, Springtiei , 


NETHERLANDS SOCIETY OF OTO-HHINO-LARYNGOLOGY 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging ) 


President 

Secretary 

Treasurer 


Dr H Navis. SonsbeeKweg 6 , Arnbew 
Vr W H Struben, J J Viottastraat 1, 

Mrs F Velleman-Pinto, Jac Ohrechtstr 66 , Amster 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Climc, Kinston, N C 

Vice President Dr George E Bradord, Winston-SalOT, n) , 7 

Secretary-Treasurer Dr J D Stratton. 1012 Kings Drixe, 

N C 
Meeting 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY ^ 
President Mr G L Thompson, 16 Hamshill Road, Scarborough, 

Vice-President Mr J H Otty, Frizley Old Hall Frizingball 

Bradford, Yorkshire Pptergate, York. 

Secretary and Treasurer Mr R Thomas, 2i High ve 
Yorkshire 
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SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Dr Remaldo de Vilhers 
Vice-President Dr Jorge de Cdrdenas 
Secretary Dr Pablo Hernandez 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
Vice-Presidente Dr Julio Sangully 
Secretano Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

ftesidente Dr Aldo Remorino 
Vice Presidente Dr Luis E Olsen 
Secretano Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo Sudrez, Dr Nondier Asis R, Dr Jorge Bergallo 
Yofre 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

Resident Dr Salvador Misco Pmto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinojar Pons 
ce-Presidente Dr D Jose Perez Mateos 
secretano General Dr D FTancisco Maranes 
esorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D F 


President Dr Rafael Giorgana 

ecretary Dr Carlos Valenzuela. 

^ Benito Madariaga 
Rafael Gonzdlez 

ond Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 
Presidente Dr Remaldo de ViUers 

CSsar Cabrera Calderm 
^ecretario Dr Jos§ Xirau 

Alfredo M Petit 
ocal Dr Jose Gross 

ocal Dr Pedro Hem&ndez Gonzalo 
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PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1“ 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President-Elect Dr Carl D F Jensen, Seattle, Wash 
Secretary Dr Willard F Goff, 1215 Fourth Ave, Seattle, Wash 

SEVENTH INTERNATIONAL CONGRESS ON DISEASES 
OF THE CHEST 


RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Ome E Ghrist, 210 N Central Ave, Glendale, 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1. Calif , 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, Los an 
geles 57, Calif , ^ 

Mid-Winter Clmical Convention annually, the last two weeks in Janu ry 
at Los Angeles, Calif 


SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 


Chairman Dr Morns E Krucoff 
Vice-Chairman Dr Max J Fischer 
Secretary Dr Adrian J Delaney 
Treasurer Dr Robert D Ralph 
Meetings are held the second Tuesday of September, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 


November, January, 


SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Dr P T Land, 13 Newton Place, Glasgow, C 3 
Secretary-Treasurer Dr J F Birrell, 14 Moray ^ ® Mas 

Assistant Secretary Dr H D Brown Kelly, 11 Sandyfora r > 
gow, C 3 

SOCIEDAD COLOMBIANA DE OFYALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA! 

Presidents Dr Alfonso Tnbin P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 


SOCIEDAD COLOMBIANA DE OTOLOGIA Y AUDIOLOGIA 

Presidente Dr Carlos A Cleves, Carrera 12 No 20 69, Carrera 

Vicepresidente Dr Jorge Garcia, Carrera 7 No 46 «, jogota 

Hei-.TPtnrio Dr Octavio Archila. Calle 25A No i - 


Tesorero Secretario 
Carrera 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr L D Lide, Florence, S C 
President-Elect Dr Harry Ross, Anderson, S C 
Vice-President Dr David Stack, Spartanburg, S C 
Secretary Treasurer Dr Roderick Macdonald, Rock Hill, S C 

SOUTH WESTERN LARYNGOLOGICAL ASSOCIATION 
(United Kingdom) 

President Mr Michael Robert Sheridan, P R C S , 7 Strangways Terrace, 
Truro, ComvralL 

Secretary and Treasurer Mr James Freeman, F R.C S , 22 Downs Park 
WesL Bristol, 6 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Richard O Smith 73 Third Are N W, Pulaski Va 
President Elect Dr Edgar Childrey, Jr 501 East Franklin St Rich 
niond Va 

^ice-President Dr Geoige H Smith Jr, 114 West Boscawen St Win¬ 
chester, Va 

Secretary-Treasurer Dr Marion K Humphries Jr 104 East Market St 
Charlottesville Va 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Nime K Joseph, 'Wheeling, W Va. 
rresi^nt Elect Dr John A. B Holt, Charleston, W Va 
'ice-President Dr William K Marple, Huntington, W Va 
secretarv-Treasurer Dr Albert C Esposito, Himtmgton, W Va. 
irector for Two Years Dr James T Spencer Charleston, W Va 
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SOCIEDAD OTO-RINO-LARINGOLOeiA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltrfin Castillo 
Secretario General Dr Don Alfonso Vassallo de Humbert 
Tesorero Dr Don Rafael Garcia Tapia 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 

Presidente Dr Livio M Lataza C 
Secretario Dr Ramdn Prieto 
Tesorero Dr Jos6 Gomez Galizia 

Vocales Dres Enrique del Buono y O Benjamin Serrano 

SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice-Presidente Dr Silvestre Rmcdn Fuenmayor 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gdmez _ 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Briceuo, Dr Osca 
Gonzalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kuhl 

Secretary Dr Decio Lisboa Castro 

Treasurer Dr Jorge Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Vice-Presidente Dr Alonso Roy 

Second Vice-Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesorero Dr Ramon Crespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 
Vice Presidente Dr Jaime de Magalhaes 

1 ” Secretario Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Hennques 
Vogais Dr Teofilo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS ^ 

President Capt Maurice Schiff, MC, USN, U S Naval Hospital, Oak 


Calif 

Secretarj -Treasurer 


Lt Col James E Lett, USAF, MC, 


209 Tairn'O'’*^ 


San Antonio 13, Te\ Otolann 

Meeting Concurrent -with the Academ' of Ophthalmologj a 
golog', Chicago, III, Octobei 1961 
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FOOTPLATE 
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SAiii H Sanders, M D ,t 
Memphis, Tenn, 

and 

George T Nager, M D ,r 
Baltimoie, Md 


INTRODUCTION 


Studies duimg the past decade by ShambauglP - Holmgien, 
House,and Hoople" have led to the lecognition of congenital 
footplate fixation as a clinical entity Then studies ha^e a 
been based on clinical examinations and obseivations at opei a 
tion The case lepoited in the piesent papei is the fust to e 
studied histologically 


The patient ivitli “Congenital Footplate Fixation’ is bom 
uith a seveie heaiing impaiiment If this condition is i- 
lateial, as has been obseived so fai in the maioiiti of in 
stances, development of speech is letaided, and speech is 


•p.om the Histopatholo._Mc.al Labo^Mtor^ of the Depaitment of OtolarMi- 
UnisersitN of Chicajto School of Medicine ChicaEto 
tFrom the Department of OtolarMiETOloS' UniNCisitN of Tennessee _cioo 
°t Medicine Memphis Tenn „ 

fFrom the Anatomical and Pathological Research 
Oepartment of Otolar\ ngolog^% Johns Hopkins kni\ersitt School OI -'ico 
Baltimore Md , 

Editors Note This maruscnpt receued in The L.ar\ng:o«Jcope Office an 
Accepted for publication Aus: 2** 1**60 
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The Lakyngoscope reseives the right of exclusive publicahon 
of all ai tides submitted This does not preclude their publication 
in Transactions of vaiious Societies 

Manuscripts should be typewiitten, double spaced, on one side 
of paper only and with sufficient margins to allow for collections 

Author’s name and city should appear directly undei title on 
fust page, street address at end of article 

All prints or photographs to be submitted in black and white, 
in good shaip contrast Good halftones depend upon cleai photo¬ 
graphs Line drawings for zincs to be in black and white Coloied 
inks or led or blue quadiille rulings will not reproduce 

Refeiences should be complete authoi’s surname, initials, 
title of aiticle. Journal, volume, page, month, yeai 

Six illustrations will be furnished for each article without cost 
to authoi Authors will please limit illustrations to six oi assume 
the expense of additional illustrations 

Proofs will be submitted to authoi s for coirections If these 
are not returned, aitides will be published as collected m this 
office 

Reprints will be furnished at the following prices 
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250 

Copies 

500 
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LINDSAY, ET AL STAPEDIAL FOOTPLATE FIXATION 1589 


the footplate and the base of the anteiioi cius In the aieas 
wheie the footplate is not involved bj' the otoscleiotic lesion, 
its maigin and the annulai ligament aie distinct The foot¬ 
plate theie is thin, tianspaient, and shows a chaiacteiistic 
bluisli-giayish shade Mhth tlie opeiating micioscope, the 
appealance of otoscleiotic footplate fixation is, theiefoie, quite 
diffeient fiom that seen in congenital fixation 


EJ>IBRYOLOGY 


The teim “Congenital Footplate Fixation” appeals not to 
be the appiopiiate one to chaiacteiize this nialfoimation, since 
it maj' give the eiioneous impiession of an ahkj'losis having 
occuiied at some developmental stage dm mg embiyonic life 
Bast and Anson® ® in then exliaustive studies on the develop¬ 
ment and the anatomy of the eai and the tempoial bone in 
man, have cleailj* shonm that the stapes is deiived fiom two 
souices, namely, the second visceial (hyoid) bai and the 
lateial wall of the otic capsule 

The oiigm m the visceial bai is piimaiy and piovides the 
gieatei mass of the stapes, tlie annulus stapedialis Subse¬ 
quent fusion with the lamina stapedialis of the otic capsule 
and secondaiy diffei entiation of laminai tissue piovide the 
stapedial iim, the vestibulai suiface of the base and the basal 
Peiichondiium Furthei modification of the peiipheial lami- 
uai-tissue leads to the foimation of the annulai ligament 
aiound the stapes 


In the 50 mm (10-11 weeks) embiyo, the base of the stapes 
IS sepalated fiom the maiginal tissue of the vestibulai win¬ 
dow and thiough alteiation of the piecaitilaginous tissue in 
"hat was, eailiei, the lamina stapedialis Since this zone, 
the site of the futuie annulai ligament, is meiely one in winch 
chondial matiix is piesent m smallei amount than in eithei 
tie adjacent tissue of the base oi that of the fenestia, the 
stapes at this stage of development is histologically continuous 
nith the vestibulai “mndow” and, in the sense in which the 
eini fenestia is used to descnbe the opening in the adult 
one, no window exists in the otic capsule of the eailv fetus 

The extensive lepoits of Bast and Anson and then as- 



1588 LINDSAY, ET AL STAPEDIAL FOOTPLATE FIXATION 


much impaiied The clinical condition may be lecognized at 
an eaily age Cochleai function studies at a latei age leveal 
a puie conductive type of loss, avei aging appioximateh 50 
db thioughout the speech fiequency lange Bone conduction 
IS usually not impaiied, and speech disciimination is noimal, 
indicating an intact cochleai end-oigan Repeated healing 
tests on these patients ovei yeais, as they have been done 
by Shambaugh^’- and House,'* levealed that the amount of 
conductive heaiing loss lemains unchanged The heaiing im- 
paiinient, theiefoie, is not piogiessive A positive famiiv 
histoi 3 '' of this malfoimation, even if it is associated mti 
developmental anomalies of the middle and external eai, is 
extiemely laie (Altmann®-") Congenital Footplate Fixaion 
maj’’ occasionally be associated with congenital atiesia o le 
contialateial eai oi with a malfoimation of the lowei jav 

The suigical exploiations that have been made leveal that 
the annulai ligament is piactically absent and that leie 
no evidence of an otoscleiotic lesion involving the oval vm ow 
The osseous plate obhteiating the vestibiilai fenes la m 
vaiy in thickness and appealance A dehiscence in i s cen 
poition, covered bj^ a thin tianspaient movable mem la 
has been i epoi ted in one case by Shambaugh * 


The patient with “Acqiuied Footplate Ankylosis, 
suit of otosclerosis, is born with noimal hearing, an as 
ment of speech is not affected Impairment of hearing e 
insidiously, most often between pubeity and the ear J 
One ear may be impaired before the othei, but iisua . 
ears are eventually affected Cochleai function sUi les 
that the heaiing loss is conductive in nature 
pail ment is usually progressive, but profound dea 
extent that the use of amplification is not beneficia , * 

In 50 to 60 pel cent of instances, there is a positne 


history of this disease 

Exploratory tympanotomy m most instances 
circumscribed, clearly demarcated otosclerotic lesion 
the anterior border of the oval window and the coch ea 
losis occurs by otosclerotic bone growing across 
ligament and involving or replacing the adjacent gm 
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hoiizontal plane at 20 micia Eveiy fifth section was stained 
with heniatoxj'lin and eosin foi histologic studies 

HISTOPATHOLOGY 

The histological examination of botli tempoial bones le- 
\ealed in summaiy 

1 Developmental anomalies of tlie labyiinthine capsules 
imohmg the internal auditoiy canal, cochlea, vestibule, coch- 
leai and vestibulai aqueducts and the vestibulai fenestia 

2 Solid bony ankylosis of the stapedial footplates, minoi 
stiuctuial defoimities of the stapedial aiclies 

3 Extensive malfoi mations of the membianous labjunth 
and of the fust neuions of the cochleai and \estibulai neives 

■i Multiple aieas of bone lesoiption with paitial leplace- 
ment by gianulation tissue thioughout the labyiinthine cap¬ 
sule 

5 Numeious fistulous tiacts, as a lesult of bone lesoiption 
establishing open pathways between the internal auditoiv 
canal, cochlea, vestibule, semiciiculai canals and middle eai 

6 Leptomeningitis, puiulent, acute Labvi inthitis, puiu- 
lent, acute, caused by extension along the coclileai and vestibii- 
lai neiies, and by way of the numeious fistulae in the labv- 
nnthine capsules Osteitis and mastoiditis, puiulent, acute 

The lustopathologic findings to be leported in tins com¬ 
munication will be limited to the aiea of the vestibulai fenes- 
fia A separate papei will be devoted to the desciiption and 
Intel pi etation of the developmental anomalies of the innei eai 
and to the chaiactei and distiibution of the osseous lesions 
encoimteied in the otic capsule 


histopathological exai^iination of the oval 

inNDOW AREAS 


^WhtEai 


Tlieie is an almost complete osseous union between the 
footplate and the adjacent poition of the otic capsule This 
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sociates® give the details of the changes that lesult in 
the foimation of a noimal stapes, oval window and annulai 
ligament Foi the piesent papei, it suffices to point out that 
the maldevelopment lesultmg in congenital fixation must 
occui at stages latei than the 50 mm one 


CASE REPORT 

These tempoial bones ^\eie obtained bj' Di Sam H Sandeis of 
Tenn Thei aie fiom a 29 jeai old white man with the foHoi'ing wstoi 
The patient’s fust hospital admission was at the age of seien tor ® 
aftei a fall, followed b\ a tiansient episode of unconsciousness 
lecoids mention a lecuiient chionic bilateial otitis media and 
complete deafness in both eais, but gl^e no details Congenita 
deficienci was the piincipal diagnosis 

The second admission was at the age of 18 to a State Hospital Tb 
patient had wandeied fiom home and, being unable „ gn 

tions from the authoiities, had had difficulties ^ -nia and 

examination he gave a past histoii of seieial episodes o p „ii,sical 
puiulent diainage from both eais until the age of 
examination revealed that he was small foi h’s intelhgibh, 

weie in pool condition He was “deaf” and unable to j^entalb 

howexei, he could lead, wtite, and was a good lip leader famih 

deficient Othenvise the phvsical examination was negatix for 

liiston was non contiibutoij The patient . Since he had 

seven \eais and woiked welt on seveial assigned d fathei m a 

been doing well, he was dischaiged and employed wi .gggiy 

piinting shop, but when aftei six months he “ fije age of 

from home on seveial occasions and he was the patient 

25 A psvchological examination duiing mention of illness oi 

as mentalD deficient and emotionalH unstable . g teiniinal 

of unusual phisical change is found in the lecoids until 

j M P 

One da> the patient was lepoited to haxe “"afebule, and 

phjsician felt that he looked and acted following dai. 

the plnsical examination was negatix'e At » uu , Lasdgues 

the patient appealed acutely ill, his neck w fgunie Antibiotic 
sign was positive His throat was led, , tempeiatine lose, 

and sulfa therapj was staited Latei in the daj „ 
he became quite lestless and death occui led at 4 i ate pmu'®'’‘ 

The postmoitem examination levealed ^found m the 

leptomeningitis due to diplococci Bronchiectases 
light middle lobe 


method 

The tempoial bones weie lemoved foui houis 
and leceived foui months latei in the De- 

Eai, Nose and Thioat Laboiatoiy m 10 pei cent 
calcification was done with 5 pei cent m the 

embedding m celloidm Both bones weie sectione 
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capsule wheie bone shows Haveisian type of ossification (Rt 
No 300) 

The infei 101 half of the footplate leveals a two-layeied 
stiuctuie The innei laj’^ei, next to the vestibule, is continu¬ 
ous with the labyimthine capsule, the outei layei, next to 
the middle eai, is continuous with the ciuia of the stapes 
The dividing zone between the two is foimed by an intei- 



- Right ear Section Xo 310 X155 Posterior end of the footplate 
appears as a t^o-la\ered structure an inner la^ er (A) con- 
the lab^rmthlne capsule and an outer la^er (B) continuous 
the crura of the stapes The diMding^ zone bet\\een the t^\o is formed 
cartn '^terrupted la^er of cartilacre <C) or fibrous tissue bordered b\ 
fuGint?This bilaminar structure strongU suggests an incomplete 
of th ® annulus stapedialis ^^lth the lamina stapedialis and failure 

ae latter to sepaiate from the otic capsule 


lupted layei of caitilage oi fibious tissue boideied by cai- 
tilage This bi-laminai stiuctuie stiongly suggests an in¬ 
complete fusion of the annulus stapedialis with the lamina 
stapedialis (Rt No 310), also a failuie of the pi imitive 
stapedial lamina to sepaiate fiom the otic capsule, as it 
Doimally does 

In the supeiioi portion of the footplate, the innei lamina 
IS mostly lesoibed except foi a small lip of osseous tissue pio- 
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synostosis is extensive all along the fenestial iim except foi 
a small aiea at the postevwi end of the window In one 
section (see Fig 1) the union is fibious only Theie, one 
encounteis a veiy thin layei of caitilage on the stapedial iim 
and on the adjacent legion of the vestibulai fenestia In 
othei sections (see Fig 2) the union is paitly fibious, paitli 
caitilaginoiis and paitly bony 



Fig- 1 Right eai Section Vo 280 X50 Supeiior portion of Jl>| f®*!' 
plate Budirnentarj anniilai lig-ament is seen at the 
AnteiioiB the footplate blends into the \estibiil'ir c’^psuie 


In the legion of the fibious union is one aiea 
collagen fibeis aie dense and in paiallel aiiangement 
suggests the foimation of an annulai ligament (Rt No 
Theie is no evidence of this ligament elsewheie The 
sions of the footplate aie noimal except foi its thickness 
is thickei in the maiginal aieas than in the centei, bn lei 
IS no dehiscence Wheievei the footplate blends 
vestibulai capsule, the stiuctuie of the bone does no '^i 
fiom that of the otic capsule The bone leveals j 

simple laminated stiuctuie, chaiacteiistic foi 
bone, but theie aie aieas in the posteiioi cius and m le 
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Left ear Section Xo 320 X165 Showing: the anterior margrin 
footplate (PP) and the adjoining: iim of the capsule (C) An 
nuiar ligament ha*? been partlaIl^ formed 
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tiuding fiom the anteiioi window maigm on the vestibulai 
side The i emaining footplate consists mainly of the tjTnpanic 
layei, deiived fiom the hyoid bar (see Fig 3) 

The cruia aie bent downwaid maikedly, so that they join 
the base at an angle acute infeiioily The ciuial aich is 
ovoid, and the ciuia aie channeled on the obtuiatoi side 
This hollowing extends into the capital end of the ossicle, 



Fig 3 Right ear Section No 300 X60 margin on the 

tissue (ario'n) protruding from the anterior f ,j,e tMUPOO**^ laniel 

lar side The remaining footplate consists mainl' 
most of the inner lamella InMng been resoi beu 


neck and head show maiked excavation The , ^je 

aiticulation is essentially noimal Theie 

piesent in the footplate and in the base of each j^gje 

IS no evidence of any stage of an otoscleiotic pioce 
in this legion 

Left Eai 

1 fo those encoua' 

The histopathological findings aie similai to t 
teied on the opposite side except m one lespec 
union IS complete with the exception of a small 
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panic lamella In the supeiioi poition of the footplate, the 
mnei lamella is paitially lesoibed Its lemnants aie indicated 
by hngulai osseous piotiusions fiom the anteiioi and posteiioi 
windoi\' maigins on the vestibulai side (see Fig 7) As in 
the othei eai, the osseous union between footplate and otic 
capsule is foimed supeiioily by the outei lamina, mfeiioily, 
by the innei one 



FiS 6 Lett ear Section Xo 336 XlEO The junction of the posterior 
jnarsin of the footplate and the otic capsule A. bilaniinar structure of 
,3® footplate IS suggested b\ the presence of a laaer of fibrous tissue 
i/f "hich apparent^ forms the zone ivhich separates the inner lestibu- 
lar from the outer tvmpanic lamella 


The ciuia leveal the same stiuctuie, configuiation and 
anomalies as on the opposite side Blood vessels in the bone 
aie piesent in the bases of the ciuia and in the footplate 
Theie is no eiidence of otoscleiotic bone in the aiea of the 
01 al mndoiv oi elseivheie in the otic capsule 

DISCUSSION 

The anatomical studies on these tempoial bones aie in 
agieement Mith the clinical obsei rations made by Sham- 
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posteiioi maigm of the fenestia Wheie the union is fibioiis, 
a calcified chondial plate foims the maigm of the footplate 
as well as the adjoining iim of the vestibulai fenestia In 
that aiea also, the concentiation and aiiangement of the col¬ 
lagen fibeis IS such as to indicate the paitial foimation of an 
annulai ligament (see Fig 4) No caitilage is piesent on 
the vestibular side of the footplate, as on the opposite eai 
Elsewheie the ligament is absent oi incompletely foimed 



The diameteis of the footplate aie noimal, excep i s 
ness, which is moie maiked in the maigmal poi ion 
centei is thin, but shows no dehiscence The bony s , 
is the same as in the otic capsule It is a simple 
stiuctuie with occasional foimation of Haveisian sj 
(see Fig 5) 

A bi-laminai stiuctuie of the footplate is suggested 
mfeiioi poition (see Pig 6) A layei of ^ 

deied by caitilage oi of caitilage tissue alone loim 
which separates the innei, vestibulai, fiom the o 
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de\eloped tempoial bone The annulus stapedialis, a deiiva- 
tive of the second visceial bai, fuses with the lamina stape- 
diahs of the otic capsule to foim the futuie stapes As the 
base of the stapes inci eases in diametei, the caitilaginous 
fenestial iim undeigoes dediffeientiation fiom caitilage to 
mesenchyme The base of the stapes widens by a concuiient 
piocess of deciement on the capsulai, and of inclement on the 
stapedial side until the stapes has attained adult dimensions 
This occuis at about mid-teim stage It is not until the fetus 
has leached this stage that an annulai ligament becomes 
established This ligament comes into being by a tiansfoima- 
tion piocess of the piecaitilaginous tissue in what was, eailiei, 
the lamina stapedialis (Bast and Anson®®) 

The seiial sections thiough the vestibulai fenestiae cleaily 
indicate a bi-laminai stiuctuie of the stapedial base These 
two laminae aie sepaiated by a zone of fibious tissue boideied 
by caitilage oi of caitilage alone At the posteiioi end of the 
footplates, wheie a fibious union exists between the base and 
the window maigin, a thin layei of caitilage exists on the 
ciicumfeience of the base and on the adjacent maigin of the 
oval window, also, a paiallel aiiangement of collagen fibeis 
IS piesent in that aiea, but moie definite in the left eai, and 
this could be inteipieted as a paitial foimation of an annulai 
ligament The sections leveal fuithei a stiuctuial defoimity 
of the ciuial aiches 

Obviously no osseous transfoimation piocess, whatevei its 
etiology, can pioduce such pathological changes m a footplate 
These obseivations, howevei, can be explained on the basis 
of an anomalous development of the stapedial footplate and 
the adjoining otic capsule 

Wheieas investigatois have been m geneial agieement on 
a bianchial deiivation foi the malleus and incus, the opinions 
m the past have diffeied widely as to the oiigin of the stapes 
(Cauldvell and Anson*=) The opinions weie that the stapes 
oiose fiom 1 the fust bianchial (mandibulai) aich, 2 the 
second branchial (hyoid) aicli, 3 the otic capsule, ^ the 
otic capsule and the second visceial aich, and 5 a “peii- 
oiteiial” aggiegate of cells distinct fiom visceial oi cianial 
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baugh,^ - Holmgren,^ House,^ and Hoople ^ The vestibulai 
fenestia may be obliteiated by biith and by a piocess othei 
than otoscleiosis In this lespect, “Congenital Fixation of the 
Stapedial Footplate” does exist, and it may be consideied a 
clinical entity 

Otoscleiosis, Paget’s disease. Endemic Goitei (iodine de¬ 
ficiency goitei), adhesive piocesses and foims of localized 
osteitis, etc, aie among the pathological piocesses in the 







t.alh 


Pig 7 Left eai X2S The innei lamella is Pa' ‘ ^ interioi 

s remnants lingular osseous piotrusions (allo^^s; n 


posterior margins 


middle eai oi otic capsule, which ma 3 ' lead to nev one 
tion and thus to fixation of the stapedio-vestibulai ^ ai 
tion Peiusal of oui sections, howevei, excludes any o 
morbid piocesses fiom having been the cause foi ^ ^ 

ankylosis in a pieviously noimally developed oval vin 
hence, the osseous closure must have a diffeient etio ogi 

Developmental anatomy leveals that no , ^the 

in the otic capsule of the eaily fetus in the sense m w 
teim fenestia is used to desciibe the opening m 
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the otic capsule, explains the condition found The histologic 
sections show no evidence of an otoscleiotic piocess 
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elements The concept of a composite oiigin, paitly fiom the 
second visceial aich and paitly fiom the otic capsule, Mas 
fust supported by Giadenigo,^^ van Nooiden,*^ latei by Heit- 
wig,^^ Jenkinson,^® Macklm,^"’^® Reagan,^® and McClain 

Bast and Anson, with then exhaustive studies, confiimed 
the oiigin of the stapes from these two souices the visceial 
bai piovides the annulus stapedialis, subsequent fusion with 
the lamina stapedialis of the otic capsule and secondary dif¬ 
ferentiation of laminar tissue provide the stapedial rim, the 
vestibular surface of the base and the basal peiichondiium 
The annular ligament develops through further modification 
of the peripheral laminar tissue 

With this concept of the embiyology of the stapes, the ob¬ 
servations described in this report find then explanation in 
an anomalous development We are confronted here iviti an 
incomplete fusion of the annulus with the lamina stape la is, 
and with a lack of further differentiation of the amnia 
stapedialis As a result, the stapedial base is defoinie , anc 
no true annular ligament has been developed Ossifica 
the cartilaginous otic capsule, therefore, brought abou 
osseous obliteration of the vestibular fenestra Since 
“window” has ever existed in this pan of temporal 
the sense in which the term fenestra is used to delinea e 
opening into the vestibule of a fully developed 
the term ankylosis is not appropriate to characterize 
formation The conclusions are then that the stapes ix 
IS the result of a congenital lack of differentiation , 

velopment of the stapedial base and of its annular igu 
The presence of other malformations in the inner eai 
loboiate this interpretation 


SUMMARY 

Histopathological observations in a case with bilateial 
genital fixation of the stapedial footplate aie lepoi ec 
findings are in agreement with the clinical impression 
nature of the lesion Failure of normal developnien 
footplate of the stapes, with an extensive ,ti, 

continuity of the lamina stapedialis (of Bast and An 
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Juan M Tato, M D , 
Buenos Aiies 


In ceitam cases of otoscleiosis Shea^ lemoves the incus in¬ 
cluding the footplate, coveis the oval window with a vein 
giaft and inseits a pol 3 ’’ethylene tube between the lem giaft 
and incus I developed a vaiiation of Shea’s pioceduie in 
which a mucous flap made fiom the mucosa of the piomontoij’ 



and 01 al window niche is substituted foi the vein giaft This 
pioceduie is as follows 

The head and ciuia of the stapes aie i amoved The mu- 
oosa of the piomontoiy is cut with eithei a shaip point oi 
lound knife The incision staits at the point wheie the 
cochleaiifoim piocess makes contact with the wall of the facial 
^^iia^and pioceeds leiticallj^ dowmiaid until the le\el of 

Office -ind 

1603 
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PROGRAM OF ROYAL SOCIETY OF MEDICINE 
1, Wimpole Street, London, W 1, England 

Section of Laryngology 
Piogiam foi session 1961 

Febiuaiy 3—Discussion Recent Advances in the Tieatm 
of Intimsic Caicinoma of the Laiynx 

Maich 3—Discussion Chionic Sinusitis in Childien 

May 5—Discussion Vasomotoi Rhinitis 


Section of Otology 
Piogiam foi session 1961 

Februaiy 3—Papeis 1 Pioblems of 

peiience with Pedicled Tempoial Muscle 
in Radical Mastoid and ^ympanoplas y 
tions 3 Is Myiingoplasty Woit 

Maich 3—Papeis 1 The Pathological Bases 
iinthine Vasculai Disoideis 
Syndiome 

May 5—Papei The Piesent Position of Stapes Footpla 

Suigeiy 

Membeis of the American Lai yngological 
Ameiican Triological Society and of anv 

Society who will be in the United Kingdom at the tim 
of these meetings will be veiy welcome 









''lndo^^ s ''^P'esents i spr-fi 

nail of the facial i '""cosa has P^ssinfr throug-h o\tI and 

section of human outlme '‘"‘J eleiated oier the 

reinoted but the fooTni^f'^^ (dOX) ^ mV® "as taken from a 

fiffure and in ri^ of the staVp„ ^ '“'^ad and crura iiaie been 

Fn facial ner\e^ are idenur'^i '*'">ains in place In this 

niche rn n round ^ °t mucosa following sinibolo 

‘ aestibule h s c^ 'urT''”'' niche ff f”, ntnculus own oial window 
hsc horizontal semic!rcuirr^'®a®^^^'•“I’®® PP'onwnton 
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mucosa aftei it is detached The flap also piesents two small 
openings which coiiespond to those of the ciuia which weie 
lemoved 

Finally, as desciibed in the liteiatuie, a polyethylene tube 
IS inseited between the incus and the mucosa which lies ovei 
the oval window 

I have opeiated upon eight cases with this pioceduie The 
best as well as the pooiest lesults aie heie piesented (see 
Tables I and II) 

I think that the advantages of the mucous flap aie cleai 
when the lesults aie compaied with othei pioceduies, i e , vein 
giaft, coveiing the fenestia ovalis with gelfoam oi leaving 
the oval vnndow open with a piosthesis in place 

REFERENCE 

1 She4, J J Fenestration of the Oval WindoM Ann Otol Jthxnol 
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ANNOUNCEMENT 

The Univeisity of Minnesota announces a one-daj'^ continu¬ 
ation couise in Otolaiyngology foi Specialists which will be 
piesented at the Centei foi Continuation Studj’’ Januaij' 26, 
1961, pieceding the Sectional Meeting of the Ameiican Laijm- 
gological, Rhmological, and Otological Society in Minneapolis 
on Januaiy 27-28, 1961 Guest legistiation foi the meeting 
of the “Tiiological” will be welcomed The piogiam foi the 
continuation couise has been designed to complement the 
scientific piogiam of the “Tiiological” Society 

Lodging and meals aie available at the Centei foi Continu¬ 
ation Study 
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the supeiioi maigin of the lound window is leached, it then 
turns posteiioily and pioceeds as far as possible in this diiec- 
tion, finally, the incision turns upwaid, behind the oval 
window, until the facial canal is reached once again The 
boideis of the incision aie shown as a dotted line in Fig 1 
Hemorihage may be controlled by electi ocoagulation 

The flap is made by elevating the mucosa fiom the bans- 
veise cut upwaid This pioceduie successfully uncoveis the 
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piomontoiy between the lound window and oval window, le 
walls of the oval window niche and the footplate of the s apes 
This flap is then turned ovei the walls of the facial cana 
Fig 2 illustiates the mucosal flap turned upwaid 

The U shaped flap can be made inveisely, ? e, the 
cut lunning along the wall of the facial canal In ns c 
the flap is turned ovei the piomontoiy as Fig 3 iHus 
Aftei the flap is made, the footplate of the stapes is pai i 
01 totally lemoved in the classical mannei 

The flap of mucosa is leplaced ovei the bone 
oval window niche Aftei leplacement, a small gap 
between the maigins of incision and the flap, as the s i 
legion of Fig 1 indicates The gap is due to letiac 
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at no time leached moie than a few dozen in the medical 
centeis of the entiie woild 

In 01 del to meet this glowing need in the aiea of com¬ 
munication disoideis, a new piofession has come into ex¬ 
istence which IS known as midtology and sjjeech i ehabihtaUon 
Reciuited fiom the lanks of educatois, psychologists, and 
academic speech expeits, the pioneeis in audiology and com¬ 
munication sciences continue then outstanding contiibutions 
to these lapidly giowing fields, yet, it is cuiious to note that 
vocal pathology attiacts consideiably less attention than do 
the questions of heaiing and speech As a lule, all abnoimal 
voice conditions aie tieated by speech theiapists undei the 
vague heading of “voice pi oblems ” 

As a lesult of these developments, the patient suffeimg 
fiom hoaiseness may be handled fiom thiee entiiely diffeient 
viewpoints The laiyngologist is piimaiilj’’ concerned with 
the detection of malignant disease, the speech theiapist is 
tiamed to teach desiiable speech habits, the occasionallj’' en- 
counteied phoniatiist combines laiyngologic tiaming and ex¬ 
pel lence with the objective analysis of laiyngeal function, 
moieovei, these thiee specialists use diffeient piofessional 
languages foi the expiession of then opinions which causes 
constant misundei standings among these impoitant lepie- 
sentatives of sciences dealing with human communication 

The pill pose of this papei is thieefold to show how well 
the old authois undei stood vaiious diseases and disoideis, to 
demonstiate the need foi complete medical, laiyngologic, as 
well as psychologic evaluation in all cases of vocal pathology 
if the patient is to be consideied a whole peisonality (and not 
an assembly of specialized inteiests) , and to offei a theoiy 
foi the psycho-dynamic explanation of hj’pei kinetic voice dis¬ 
ci deis as a phenomenon of legiession m lesponse to stiessful 
situations 


HISTORICAL REMARKS 

It is now exactly 100 yeais since J N Czeimak'^ obseived 
foi the fust time that phonation with the ventiiculai folds is 
a pathologic phenomenon Fi\e yeais aftei the invention of 



VENTRICULAR DYSPHONIA NEW 
INTERPRETATION OF AN OLD 
OBSERVATION '■ 

Godfrey E Arnold, M D , 

New Yoik City, N Y, 

and 

Samuel Pinto, M D , 

Mexico City, D F 


PURPOSE OF THIS STUDY 

The science of optics is one of the oldest bi anches of physics 
This may be one leason why eye specialists always devo ec 
much time and study to the piecise analysis of visua pio 
lems Acoustics, howevei, made its gieatest advances since 
the mtioduction of electionic techniques a few deca es ago 
Piacticing otolaiyngologists have little time to keep pa 
with the 1 evolutional y development of psycho-acous ics 
usually limit the evaluation of then patients’ heaiing 
fundamental audiometiy Compaied with the puie tone a 
ogiam, the average laiyngologist’s desciiption ® 
anomaly is even moie elementaiy, being lestiicte ° 
jective judgment of the lespiiatoiy efficiency o ic 
and the social adequacy^ of the voice 

Evei since the invention of the laiyngeal of 

inteiested laiymgologists devoted then effoits to le ® 
vocal pathology and collaboi ated with physiologis s an ^ 
ticians in the claiification of vocal physiology^ "geneial 
})hon atiists, these specialists tiied to promote re 
understanding of vocal problems and assisted tieii ® 
colleagues m the best care of then patients Some 
bined the practice of geneial otolaryngology fusts 

habilitation Unfortunately, the number of such p i 

- d E'lr Infu'ii'®''' 

»From the Department of Reseaicli New YoiK D'e Office a'n^ 

Editoi s Note This manusciipt recei\ed in The Dai' t 
accepted for publication Feb 5 1960 
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unconscious aggiessiveness of an imbalanced peisonality as a 
leaction to the tin eats of dailj’- life This piiniitive neuio- 
lai\Tigeal mechanism can even be seen ivith the laijmgeal 
mmoi which shows the pathognomonic sphinctei action of 
the laijmgeal stiuctuies duimg all types of hypeikmetic pho- 
uation (see Fig 1) Since all piimitive laijmgeal leflexes, 
like coughing, gagging, i etching, vomiting, and swallowing, 
aie chaiacteiized bj'- the sphinctei action of the epiglottis. 



1 Lar^ ngoscopic im'ige of h^perKlnet^c d\sphonia ith marked 
lTr\ngeal sphinctei action Note the descent of the epiglottis the an¬ 
terior o\er-adduction of the ^ent^lcula^ folds and the posterior deficienc\ 
of vocal cord closure 



2 Lai Migoscopic image of \entiiculai d\sphonia The \entiicular 
folds are o^ er-adducted dunng- all phonatorv actions Often this is com- 
oined with the la^^ng■eal sphnictei mechanism sho^^n in Fig 1 


coids and ventiiculai folds, this invasion bj' the piimitive 
sphinctei action of the highly specialized functions of human 
phonation indicates a legiessive phenomenon ^' It is inteiest- 
ing to note how psj'chiatiic theoiy inteipiets this sjanptom of 
laijTigophonic legiession in the light of the piojective test 
analj'ses of such patients 


CLASSIFICATION 

Undei the influence of the piimitive laijmgeal sphinctei 
action, phonation vith the ventiiculai folds (see Fig 2) maj* 
oiigmate fiom seveial somatic and psj'chogenic causes Ac- 
coi ding to oui desci iption,^" one maj’ diffei entiate six specific 
foims of \entiiculai dj'sphonia, namelj’ the habitual, emo- 
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the laiyngeal miiioi by Gaicia (1854), the two fatheis of 
laiyngology, Tueick and Czeimak, weie w^ell engaged in pie- 
sentmg then new findings to the medical piofession, thus, 
the discoveiy of ventiiculai dysphonia was one of the fust 
clinical desciiptions lesultmg fiom the use of lai’jmgoscopy 

Fuithei developments in the knowledge of the function of 
the ventiiculai folds foi phonation weie studied by Pancon- 
celli-Calzia He shoived the illustiations of vaiious authois 
which clearly depict the hj'^peikinesis of the ventiiculai folds, 
foi instance those of Meikel-^ (1862) In his textbook on 
laiyngology in 1893, Moritz SchmidF® desciibed the fau } 
phonation with the ventiiculai folds A systematic stu j o^ 
the ventiiculai folds was piesented by Flataii and Giitzmann 
in then book on ventiiloquism (1894) FlataiP^* a so ea 
with theiapy of ventiiculai dysphonia (1910, 1928) ui 
contiibutions to this subject iveie made bj’’ many aii 
listed in the bibliogiaphy " Ruling oi 

War I vaiious laiyngologists desciibed then obseiya 
ventiiculai dysphonia among soldieis Similai ^expeii 
duiing Woild Wai II weie lepoited by one of us 


definition 

Ventiiculai dysphonia is known undei many name ^ 

enfaltenstimme (Geiman), Voix des Landes ^ 
(Flench), Dysphonia plicoc ventiiculaiis,-^ Dyspi^ nyspho- 
ventiiculaiis,"' Dysphonia plicaium ijcination 

nia ventriculai is,-*" etc It is caused by the fau y P 
of the ventncular folds (false coids) in the ^ ,jigea] 

Noimally, the ventiiculai folds lepiesent the mi^me m > 
sphincter and contiibute to the fnm closuie o , to 
duiing deglutition and expectoi ation, hence, they 
the p'iotective sphmctei mecluimsm of the laiynx 

It IS fascinating to compaie Fuistenbeig’s’® expel ime^^^^^ 

findings on the neuial mechanism of laiyn^a c 

the clinical signs of ventiiculai dysphonia , tiusion 

points we may noiv explain this voice disoidei as 

of a subcoitical piimitive mechanism of by the 

legulai coitical phonatoiy system had become m 
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lesult of the deficient oi totally absent glottal closuie the 
^olce IS leduced to a bieath 5 ’ and feeble sound (dysphonia) oi 
to a faint whispei (aphonia) This is the foim of emotional 
aphonia usually encounteied in psychoneuiotic oi hvsteiical 
u omen 

On the othei hand, the hypet kinetic type of psychogenic 
disphonia shows the sphinctei action of the laijmgeal intio- 
itiis Duiing his visibly gieat speaking effoits the patient 
tiles to squeeze out his voice by foicefullv oveiadducting the 
^entiiculai folds This emotional type of ventiiculai dys¬ 
phonia IS distinguished fiom the specific disease entity of 
spastic dysphonia by the fact that the foimei affects also the 
singing voice, is alwaj's piesent, does not fluctuate between 
deal paits of a sentence and othei woids spoken with choked 
spasticitj', does not divide the stiessed vowels, and that the 
patient does not exhibit much anguish about his condition 
These diffeiences weie analyzed in a pievious monogiaph" 
on tiaumatic voice disoideis and in a lecent discussion of 
spastic dysphonia ‘ 


DIAGNOSIS 

With a complete histoiy and aftei caieful laivngoscopic 
inspection, the patient’s complaints can be leadilv evaluated 
Examination of the uppei an nays ie\eals noimal conditions 
If some abnoimal findings aie encounteied, thev lepiesent 
coincidental complications which have nothing to do with the 
habitual oi psj’chogenic vocal disoidei, howevei, the constant 
local stiain may lead to secondaiy signs of tissue nutation 
One of US' = desci ibed how the t^’pical findings of chi onic 
laivngitis may \eiy well leflect the lesults of hjpeikinetic 
tjTies of hoaiseness, and not then causes Foi this leason ^^e 
often see a model ate ledness oi congestion of the \ocal coids 
111 cases of ventiiculai dysphonia The constant oveiuse of 
the sphmcteiic action of the ventiiculai folds can even lead 
to then hypeitiophy" 

Biuno’'* demonstiated the hypeitiophic appeaiance of the 
'entiiculai folds on tomogiaphic ladiogiaphs It could also 
cleaily be seen how the \entiicles of Moigagm weie oblitei- 
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tional, paialytic, ceiebial, ceiebellai, and the vicauous type, 
wnch aie leadily distinguished by histoiy and examination 

1 Most fiequently, it lepiesents the extieme end stage of 
ypei kinetic dysphonia due to constant vocal abuse which is 
usually of habitnal oiigin 

3 In times of geneial stiess, oi dining a ciiicial peiiod in 
the life of a psychoneuiotic peison, an emotional ciisis mav 
piecipitate the psj'’chogenic or emottonal foim of hypeikmetic 
dysphonia Tins is always chaiacteiized by hj'peikinesis of 
the ventuculai folds 

3 The paialytic foim is due to a laie coinpensatoiv le- 
action to laiyngeal paialysis ® The ventuculai folds take ovei 
the function of phonic glottal closui e, substituting foi the tivie 
colds which cannot meet due to the paia] 3 ’'sis 

4 As a sign of dysaithiia lesulting fiom ceiebial disease, 
the voice maj’’ change to an extiemely low, choked, loiigh, iiv 
teimittent, spastic, and peciiliailj’’ squeezed sound 

5 Spastic and laboied phonation is most typical foi ceiebel- 
lai lesions, as desciibed bj' seveial authois®'^ Mid-biam 
disease, such as in Paikinsonism, may also pxoduce ventuculai 
dysphonia 

6 Finallj% we know the vicai ions function of the ventuculai 
folds when they aie substituting foi the defective vocal coids 
The systematic development of a well compensated venti iciiiai 
fold voice is one of the goals of vocal lehabilitation aftei the 
loss of one oi both vocal coids as a lesult of tiaumatic in3vu\ 

01 siugical opeiation 

J S Gieene'” discussed the diffei entiation of the usual 
types of psjmhogenic dysphonia and aphonia, which aie often 
lefeiied to as being of hysteiical oiigm, and the specific con¬ 
dition of spastic dysphonia, oi psychophonasthenia, as he pie- 
feiied to call it It had been obseived foi a long time tha 
emotional (oi hj^steiical) aphonia and dy^sphonia exist in two 
mam types the hypokinetic and the hypeikmetic 

The hypokinetic type of psychogenic dysphonia is caused 
by incomplete vocal coid adduction dining phonation As a 
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lesult of the deficient oi totally absent glottal closuie the 
voice IS leduced to a bieathy and feeble sound (djsphonia) oi 
to a faint whispei (aphonia) This is the foim of emotional 
aphonia usually encounteied in psvchoneuiotic oi hysteiical 
women 

On the othei hand, the liypei kinetic type of psychogemc 
djsphonia shows the sphinctei action of the laijmgeal intio- 
itus Duiing his visiblj* gieat speaking efforts the patient 
tiles to squeeze out his voice by foicefullj' oveiadducting the 
lentiiculai folds This emotional tj'pe of ventiiculai dys- 
phonia IS distinguished fiom the specific disease entity of 
spastic dj’sphonia bj' the fact that the foimiei affects also the 
singing Aoice, is always piesent, does not fluctuate between 
cleai paits of a sentence and othei woids spoken with choked 
spasticitj', does not diiide the stiessed vowels, and that the 
patient does not exhibit much anguish about his condition 
These diffeiences weie analyzed in a pievious monogiaph= 
on tiaumatic voice disoideis and in a lecent discussion of 
spastic dj'sphonia' 


DIAGNOSIS 

li^ith a complete histoiw and aftei caieful laijmgoscopic 
inspection, the patients complaints can be leadilj' evaluated 
Examination of the nppei an nays leveals nonnal conditions 
If some abnomial findings aie encounteied, thej* lepiesent 
coincidental complications w Inch ha^ e nothing to do with the 
habitual oi psj-chogenic vocal disoidei, howevei, the constant 
'ocal stiain mav lead to secondaiy signs of tissue nutation 
One of us’= desciibed how the typical findmgs of chionic 
lamigitis maj- veij' well leflect the lesidts of hjiieikinetic 
tJTies of hoaiseness, and not then causes For this leason we 
often see a model ate ledness oi congestion of the vocal coids 
m cases of \entiiculai dj'sphonia The constant oveiuse of 
the sphinctei 1 C action of the ventiiculai folds can even lead 
to then hj'pertiophj-' 

Biuno’'^ demonstiated the hypeHiopine appeaiance of the 
ventiiculai folds on tomogiaphic ladiogiaphs It could also 
cleaily be seen how the ventiicles of Moigagni weie oblitei- 
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ated This ladiologic appealance did not change with vaiious 
thex’apeutic effoits, including local anesthesia of the phaivn- 
geal stiuctuies In view of the lecently lenewed inteiest in 
contact ulceis of the vocal piocesses it is inteiesting to le- 
membei that OltUBzewski,-®"* in 1885, desciibed two cases of 
contact ulceis which had developed as a lesult of piolonged 
spastic phonation All these signs of secondanj laujngiUs 
must not be misinteipieted as a local oiganic cause of the 
piesentmg vocal disability 

The patient’s Iwa/i seness is fullj'’ explained by the ventiicu- 
lai hypei kinesis and the visible sphinctei action of his laiwnx 
Such voices sound extiemely low, haish, and coaise, then 
basic pitch often leaching the “subtonal” fiequencies between 
50 and 100 cps If the patient complains of pain in the thioat, 
especially aftei having spoken foi a while, his vocal ovei- 
exeition and the faulty use of his laiynx leadily explain this 
complaint as a sign of functional nutation 

Often, ive heai of a lump m the thioat, especially below the 
laiynx Accoiding to Tiemble,'*- this complaint is fiequenth 
due to esophageal spasm Similai spasm of the m ciico- 
phaiyngeus is also due to neivous tension Such signs will 
diiect one’s attention to some undei lying emotional factois 
In case of lemaining doubt a fiontal tomogiaph will bung 
final claiification Once the piecise type of ventiiculai dvs- 
phonia has been lecognized, theiapy is diiected b^ the m- 
dividual findings 


CASE REPORTS 

Case 1 White female, age 33. maiued housewife, complained on Octobei 
10, 1957, that she suddenly lost hei voice thiee weeks pieiious 

Pievious Hxstot ij Recuiient bionchitis, once diagnosed 
Fust maiiiage at age 19, divoiced aftei one leai, second mair ife 
leai later Seven piegnancies, one uteiine cuiettage, two pj 

five childien aie alne and well Had numerous C 

appendectomi (age 17), oiaiian c>st (22), tonsillectomy ,t ‘ ( 31 ) 

(24), h}sterectom\ (30), excision of benign tumoi from left a 
She was alwais \ei\ nervous and unstable 

Histouj of Vocal Complaints IVhen 16 leais old, she 
foi a school diama peifoimance During some dispute she voice 

awoke voiceless Aftei four weeks of whispeiing she since 

and could peiform in the leading lole as she had gjic felt 

she expel lenced occasional attacks of sudden hoai seness 
a choking sensation in hei thioat, as if a ban oi a lump were 
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the past fev, months she had lived with hei mothei while her father 
had a kidnev opeiation and suffeied his fouith stioke Some of her five 
childien weie also ill Three i\eeks ago, one of hei children came up to 
hei bed at 3 a m and v anted to sleep with hei She felt angrv, tried to 
send the child to his own bed, but could not uttei a sound Xe\t morning 
she was still voiceless and consulted hei familv phisician who gave her 
asedatue Various othei ataiactics weie subsequentb pi esciibed without 
effect on the loice 

Examination showed a well deieloped \oung looking woman Ears and 
the uppei aiiwais showed noimal findings Lai\n\ the ^ocal coids 
were slightlv congested and moied noimalh howeier, duiing phonation 
thei were completeh coveied hi the o\ei adducted lentiiculai folds The 
'oice was totalli aphonic and sounded like a haish whispei 



lari*n ■^•'terior lar\nge'il tomograph of ventricular dvsphonia. Note 
sphinctei action with closure of ventricular folds and lowered 
epiglottis (Case 1) 


^’^^hologic Analysis Lateial radiographs of the neck as well as frontal 
mographs dm mg quiet lespiration were normal, howetei, tomographv 
loijip phonation showed characteristic changes Fig 3 demonstrates a 
tr°'', ^ through the anteiior half of the laivnx Coids and ^en 

aie firmlv approximated, Jloigagni’s ventiicles were com 
^ the epiglottis was lovveied and the tiachea was moderatelv' 

^ high subglottic air pressure Fig 4 is a frontal 

^ through the posteiior half of the laivnx Again cords and 
tricular folds are completelv closed Morgagni’s ventricles appear as 
®tits The aivtenoids aie in normal adducted position The 
cnmr!^^ nioderateh widened bv high subglottic pressure For better 
Panson, a normal tomogram is shown in Fig 10 

Diagnosis Psvchogenic ventiicular (hvperkinetic) aphonia svmpto 
inatic of com ei Sion hvstena. 
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Course Undei veibal pei suasion, the patient was able to pioduce seieral 
cleai ■vo^^els, llo^^evel, she immediatelj re\eited to her haisli and forced 
wliispei Obviouslj in need of psvchiatnc tieatment, she vas leferrefl to 
oui neuio psichiatiic clinic foi evaluation and ps\chotherapv A fei\ 
months latei she regained her voice overnight 

Case 2 White male age 58, salesman, piesented himself on Pebruan 
23, 1957, with the complaint of hoaiseness and pain in Ins throat His 
vmice had weakened foi seveial vears, especiallj at times when he talked 
much No majoi illnesses noted 

Examination showed modeiate enlaigement of the lowei nasal turbi 
nates Tonsils were absent The house suigeon obseived modeiate 



hypeiemia and congestion of both vocal coids which did not c 
fectlv ovei the posteiioi poition of the glottis The voice soiinu • 
and lough The patient gave a calm and well adjusted impres 

Impression Chionic larjngitis was assumed, and a couise of an 
biotics and ev.pectorants was piesciibed 

Course A week later, the patient retuined with the and 

and unchanged findings He was adv'ised to use steam inhaia 
lest his voice Aftei another week, he was lefeired foi The 

This time It was noted that his larvnx presented tvpical The 

ventiicular folds appealed hjpeitrophic and abnoimall' mo 
vocal cords were plump and congested Obseivation of „aj coids 

the following peculiarities at the onset of plionation the ‘ 
closed noimallv, but the ventricular folds began to bulge over 
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portions Tins stage was followed complete closure of the ientnculai 
folds which visihL vibiated, while a low and rough loice was audible 
At the end of phonation. the ventnculai folds began to separate anteriorlv 
and posteiioiU until shoitlv afteiwards their central bulge disappeared 
This c'cle was concluded by abduction of the vocal cords Fig 5 demon¬ 
strates this sequence of lentriculai fold h'vpei kinesia The voice sounded 
unusualh low hoaise rough and harsh Average speaking pitch was 
found around tone E (S2 5 cps), the \ocal range appeared restricted to a 
few tones and phonation time was shortened to S sec (vowel “o” on 
tone E) 

I>iagnosis Habitual ventricular (h^■pelkinetic) d^sphonla resulting 
from occupational abuse of the voice 

Therapy After ascertaining that all other clinical and laboratory find¬ 
ings were normal (sinus X-ra', CBC serologic blood sugar, urme, etc) 



I E 311 E Y 

Fig 3 Sequence of larv ngeal movements during one c'Cle of phona¬ 
tion in a case of ventricular dvsphonia 1 respiration II onset of 
Phonation with beginninar hvperkinesis of \entricular folds III phona¬ 
tion With ventricular foids note narrowing of larjTigeal introitus IV 
beginning relaxation of \ entricula-* folds tov ards end of phonation V be¬ 
ginning separation of vocal cords at end of phonation note elevation of 
epiglottis (Case 2) 


the patient wag counselled about the proper use of the voice He was 
advised to speak Imle and in a relaxed manner and was shown how to do 
some Vocal exercises Steam inhalation and an antihistaminic were sug¬ 
gested for Evmptomatic relief 


PvESULTS 

On Apiil 2, 1957, the patient leported gieat nnpiovement 
2 nd spoke with a dealer and higher voice. His lai'j'nx ap¬ 
pealed less irritated and the hypeikinesis of the ventricular 
lolds was reduced so that legulai nbiation of the vocal cords 
could then be seen In the course of the ne.vt months the 
Patient continued to improve and was able to speak vnth a 
lairly cleai, loud, well placed voice LaiwBgeal congestion 
bad disappeaied. and the hviieikinetic movement of the ven¬ 
tricular folds was greatly diminished. 

Rod>orjrophic onohj<iii^ was undertaken at the beginning and 
end or trus course of vocal rehaoilitation. IMiereas the lateral 
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View of the laiynx was always noimal duimg quiet lespnation 
(see Fig 6), the tomogiaphs taken chi') mg phonaUon demon- 
stiated the ventiiculai hypeikinesia In the stage of maiked 
ventiiculai dysphonia (see Fig 7), the vocal coids and ven- 
tiicular folds weie seen in close appioximation, obscuimg the 
ventiicles of Moigagni The tiachea appealed maikedlv 



dilated as a lesult of high subglottic piessuie 
letuin of moie noimal phonatoiy movements (see Fig )> 
colds close well, and the ventiiculai folds lemain sufncien 
apait to allow noimal phonation 

v' ■% 'F'% G tind 

Case 3 White male, age 60, salesman, attended the ^ ^ mcreasinp 
foi se^eIaI ^eals In Maj. 195S, he complained of mcr 
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hoaiseness which began six months befoie He does not smoke, but talks 
much, and loses his loice iihen he gets excited He sells ladies’ hats 
and IS disturbed bj lint and dust 

Pietwus Histoiy Appendectomi age 13, tiphoid feiei age 25, tonsil 
lectomj age 45 Had chionic sinus tiouble lequiiing seieial nasal poL 
pectomies and sinus inigations For the last fiie leais he suffeied fiom 
gastric ulcei, treated with diet and medication 

Bxaviinatioii levealed a depiessed man, looking oldei than his age 
The nasal mucosa had the so called allergic appeal ance and sei ei al small 



com*^ ‘ frontal lar^ ngeal tomograph of \entritular d^sphonla Note 
\entricles oxer-adduction of xentricuHr folds and dilata- 
a of trachea during faultx phonation (Case 2) 


pohps x\eie seen in both middle meatus Sinus Xiax showed cloudiness 
1 antra and ethmoids The xocal coids weie led, dix swollen and 
j'P®?'^''upliic The xentnculai folds appeared hxpertonic and closed com 
’during phonation thus obstiucting the tiue coids Accoidingh 
e xoice sounded xeix lough and low with an axeiage speaking pitch 
ound P (87 cps) and a short phonation time (o/F = 6 sec ) 

Psychological Eialu<itio>t Has been maiiied since 1920, two sons aie 
, und well His wife is nerxous and excitable One xeai ago his 

inlaw dexeloped a psxchosis following childbirth She has fits 
depression, indulges in compulsixe iituals cues often xMthoiit reason 
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and jefuses to take caie of her baby whicb bad to be placed 222 tie 
patient’s home Her visits in his apartment usualh produce quarrels, so 
that he refuses to see hei He also had several financial losses, during 
the depression, aftei the last wai, and si\ months ago when some specula 
tive stocks failed He had bought them five years ago, raising the 
money by selling his house "When confionted with the coincidence of 
his gastric trouble ith the im estment in these speculatn e stocks at the 
pi ice of his house, and of the onset of djsphonia when he lost his mone', 
the patient admits the emotional element of his ailments In conclusion, 



Pig S Frontal larj ngeal tomograph of entricular sph „ gH 

improvement of the faultv phonation pattern the introiU''" 

tjie \entricular told‘s ire less approximated and the nrvnb 


remains wider (Case 2) 


this man states that he is fai fiom satisfied mtli his p p_(s tie 

loss of his economic secuiitj by imprudent speculations, ana 
necessity of visiting a hospital clinic 

Diagnosis Psychogenic ventiicular dvsphonia ''i^jep'sion 

psychosomatic disordeis (allergy, gastric ulcei), resulting tro 
anxiety state pp 

Radiologic Analysis Frontal tomographs taken during f/‘p’!p*'f"lcular 
Fig 9) show maiked hvpertrophy of the vocal cords and oi u j. 35 

folds Both are fiimlv closed The ventricles of on the 

faint slits That on the right side is seen on a lower leie 
left which IS not explained bv the slight tilting of the th 
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to the right side The trachea is markedlv ^\ldened b^ high subglottic 
pressure 

Tieaiment had to be confined to antialleigic medication, s^mptomatlc 
care of the thioat, and biief counselling on the management of his xoice 
Since the patient was too preoccupied with his financial and domestic 
problems, he refused a course of local iehabilitation and was also dis¬ 
inclined to seek psvchiatiic caie 



/ 


comnroc Frontal la^^ ngeal tomograph of ^entncuIa^ d'sphonia shotting 
folitl _ tentricles firm closure of the lit pertrophic \entricular 

and dilatation of the trachea (Case o) 


TREATMENT 

In all cases of vocal disability due to disoideis of function, 
ne choice of appiopiiate theiapy depends on the individual 
somatic and emotional findings Obviously, the six tjrpes of 
'entiiculai dysphonia lequiie diffeient management 

Vocal J ehabihtatwn, based on the judicious application of 
oithophonic piinciples, is indicated in the majoiity of cases 
" uch piesent the habitual type lesultmg fiom constant ^ocal 
nnsuse Pioviding the patient demonstiates sufficient moti- 
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vation foi his shaie of the i ehabihtational effoit, satisfacton 
lesults can usually be achieved The iiecessaiy techniques of 
vocal le-education must be studied in theoiv and piactice foi 
they cannot be inipiovised 

Psychothei apy, eithei by the expel t psychiatiist and clini¬ 
cal psychologist, 01 offeied in a suppoitive mannei by the 
expellenced phoniatiist, lepiesents an integial part of the 
lehabilitation piogiam It is of piimaiy impoitance foi the 
eviotional type of ventiiculai dysphonia 

Physiothei apy may be helpful in selected cases, especial!' 
those of the paialytic oi cential types This includes vibiator. 
massage of the neck foi the i eduction of musculai ovei 
contiaction, heat foi impioved ciiculation, oi foi leduction 
of subjective complaints such as pain, tension, oi globus sen 
sation, and the special techniques of isochionic tone massage 
"diich aid laryngeal compensation by piomotmg the au i on, 
tactile, and kinesthetic pathways foi homeostatic fee ac , 
ho'vevei, electiic stimulation is usually contiaindica e 
cause it tends to augment the neuio-musculai hypei 

Local lai'yngeal piocedmes may be used m a vaiiety of tecl 
niques Flatau*= and H Gutzmann, Ji advocated le 
of a special spieading foi ceps Aftei local gj, 

blanches of the foi ceps aie intioduced between le o 
contiacted ventiiculai folds, spieading them apai ° xg 
fiee vibration of the vocal coids Some ^i.u,3"-3c 

maintain the le-established function of the coi s 6 
piefeis novocain injection into the palato-styloi ea 
the stjdopharyngeus muscle by the endoial loute ^ cgjne- 
of this method was lecently confiimed by Beckmann^ 
times, simple suiface anesthesia of the laiynx ma' 
ficient to break the faulty pattern of phonation 

gical piocedu7 es should be leseived foi - 

Jackson and Jackson-'' lecommended the ° 3, moposed 

tiophic poition of the ventiiculai folds Retm 
the suigical excision of the stylophaiyngeus mus 
ceivical appioach 

While all these techniques seive foi the abolition of 
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whiiS Frontal lar'ngeal tomograph of a normal male (baritone) 

cordi a high tone in head register Note the sharp edge of the 

Mido 0 , 1 ;® ■" ide open \entricles the abducted tentricular folds and the 
‘oe supraglottic resonance chamber 


undesiiable types of ventiiculai dysphonia (types 1 to 5), the 
vicaiiotis type is systematically piomoted to leplace vocal 
cold function aftei it had been lost by tiauma oi suigical 
in eivention The development of vicaiious ventiiculai voice 
IS based on the techniques of orthophonic le-education and 
be assisted by physiotheiapy as mentioned above Fui- 
ci details iveie discussed in pievious voiks^®^ Suigeiy 
can be of seivice vhen piotiuding scais oi gianulations need 
^ a 1011 foi smoothing the contouis of the phonatmg parts 

IS usuallj excellent vhen the theiapeutic situation 

sa isfactoiy Theiapeutic lesults weie analjzed m a pie- 


1624 


ARNOLD & PINTO VENTRICULAR DYSPHONIA 


vious monogiaph^ Occasional failuies aie due eithei to 
diagnostic eiiois, oi to the lesistance of deeply neiiiotic pa¬ 
tients Theiapeutic piogiess may be coiroboiated by ladio- 
logic contiol which should show a letuin to moie noimal 
conditions (comp Fig 10) 


CONCLUSION 


Although the phenomenon of phonation with the ventiiculai 
folds has been known foi a centuiy, and although caieful 
studies of ventiiculai dysphonia weie submitted by vaiioiis 
authois duiing the last 50 yeais, this fiequent disoidei o 
the speaking voice is usually neglected in clinical piactice 
The faulty habit of using a piimitive laiyngeal mechanism oi 
self-expiession and communication piodiices secondaiv m 
game changes of laiyngeal stiuctuie Often, these ® 
alteiations of laiyngeal appealance (secondaiy oi tiauma i 
laiyngitis) aie mismteipieted as the cause of the voCi 
disability, while in leality they lepiesent a secondaiv 
of the piimaiy vocal disoidei 


In the light of piesent knowledge, all types of hypei m 
phonation leflect a legiessive psycho-dynamic 
The undei lying piimitive sphinctei mechanism of m 
may be activated by secondaiy subcoitical centeis o^ ^ 
tion These can take ovei the function of the 
centeis of phonation when the lattei become ® , 

unconscious withdiawal of an emotionally mala jus 
sonality to the moie piimitive mechanisms of neuio ic 
Sion and hostility 


Since, then, the “laiyngitic” appeal ance of a 
matized by ventiiculai dvsphonia must be diffeien j.jgjjted 
tiue infectious laiyngitis, such patients vocal 

successfully, unless the actual undeilymg cause o , ^psis 
disability has been ascei tamed This ‘the six 

between tiue and secondaiy laiyngitis should consi 
mam types of ventiiculai dysphonia, namely ^jg^^iuous 
emotional, paialytic, ceiebial, ceiebellai, and 

forms 
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SUMMARY 

The fiequent pioblem of ventiiculai dysphonia is biiefly 
discussed by fust siuveymg the laige amount of peitment 
liteiatuie The laiyngoscopic findings of secondaiy laijm- 
gitis must be distinguished fiom tiue laiyngitis Coriect 
diagnosis is established by histoiy, analysis of laijmgeal and 
vocal function, and consideiation of the patient’s peisonality 

Since ventiiculai dysphonia occuis m at least six types, 
tieatment depends on the undei lying cause Thiee typical 
case histones illustiate the usual findings Laijmgeal tomog- 
laphy IS valuable foi the demonstiation of hypeikinetic laiyn- 
geal function The theoiy is advanced that laiyngeal sphinctei 
action duiing phonation lepiesents a phenomenon of laijm- 
gophonic 1 egression which the psychiatiist can utilize foi 
his psycho-dynamic inteipietation of the patient’s distuibed 
behavior 
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THE PSYCHOLOGICAL MANAGEMENT OF THE 
SURGICAL PATIENT VOODOO, MESMER 
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INTRODUCTION 


The subtitle of this essay contains thiee items designating 
the headings Under Pait 1, Voodoo, I will attempt to convince 
you of the basic reality that psychological factois can we 
profound influence, including physical effects, on the suig^a 
patient—really all patients—and the practice of suigeiy 
example, Walter Cannon, the famous physiologist, co ec e 
number of well-authenticated cases in the liteiatuie un ei 
title “Voodoo Death ” Individuals hehevtng themselves iw 
or hoodooed have died in a matter of hours or 
discernible organic explanation Of course, death ^ j ■" 
ever cause ultimately is organic or physical, 
reasons for death and the mechanism in the cases a 


unknorvn 

Par-t 2, Mesmei, will be concerned with the 
the physician, and particularly the physician s be le s 
victions, as one of the most important influences, oi 

or worse, on the patient , ^ 

Part 3 IS an elaboration on two lines from the wo 

poet Alexander Pope 


“Know then thyself, piesime not God to scan, 

The piopei st-icdy of mankind is man ^ 

The admonition “Know thyself” has been 
least SIX other people, but Pope’s stanza best sui s m> ^ 

•Presented bi invitation at the Louisiana-MissiSslPP> OP"^^priJ S 1560 
and Otolart ngological SocietJ Meeting Edge« ater FarK M „f 

tFrom Department of Ps>chiatr\ Uni\ersit\ of - - 

Medicine Jackson Miss T a^^ngoscope Of«ce 

Editors Note This manuscript lecelied m The Dar 
accepted for pubiication Aug 15 1960 

1628 



MOORE VOODOO—MESMER AND POPE 


1629 


also pertinent is the pioveib “Physician, heal thyself,” a lefei- 
ence which St Luke asciibed to Jesus Gi anted the fact 
that piofound influences aie possible by psychological meth¬ 
ods, and that the physician is, himself, stiong medicine, then 
both quotations summai ize my thesis—that if a physician is to 
use his medical knowledge most effectively in his piactice, 
he must leally undei stand himself Knowing himself is the 
most difficult part, but it is the coinei stone of any intelligent, 
lational, and effective use—and explanation—of psychological 
pimciples in the management of any patient 


PART 1—^VOODOO 


Many physicians pay lip seivice to the concept, even tiuism, 
that psychological factois aie impoitant m the geneial piac¬ 
tice of medicine, oi at least ivill acknowledge particulai situ¬ 
ations in which it IS important, yet, then conviction is usually 
not veiy stiong oi is consideied inapplicable to then ovm 
piactice Foi example, if a patient has a headache which 
benefits fiom a “steiile hjqio” oi some othei placebo, the im¬ 
plication IS that the headache was not leal, that is, was due 
to “psychological factois only ” A placebo can affect the 
headache caused by cancel as well as the one caused by nei- 
lousness oi tension Just as a placebo can lelieve pain 
of 01 game oiigin, so can it alone pioduce maiked physical 
changes and altei physical illnesses Good examples of this 
aie found in Stewait Wolf's article* on maiked toxic leactions 
fiom placebos, including uiticaiia, geneialized collapse and a 
disseminated deimatitis Whatevei an individual’s illness, 
the illness and the patient can be conceived of only in teims 
of complex psychological, physiological, and enviionmental 
factom As an example of this last statement, think of a not 


necessaiily hypothetical case in which a man and his iMfe 
ha\e a heated aigument lesulting in his leaving the house and 
Msiting seveial bais He becomes intoxicated, wandei's about 
the stieets in fieezmg weathei—and ultimately develops pneu¬ 


mococcus pneumonia and a lung abscess lequiiing suigeiy In 
such a case, what would you say caused the pneumonia and 
the abscess’ Psychological factois aie most often just one 
facet of the genesis of the illness oi its manifestations 
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Few physicians doubt that such things as Chiistian Science, 
01 some othei stiong belief similai to Voodoo, can affect 
people with functional oi psychological pioblems, howevei, 
most doubt that those who have a “leal illness,” an oiganic 
problem of some soit, can be helped by so-called mystical, 
supeistitious, 01 unscientific influences If the effect of such 
influence is acknowledged at all, it is consideied pertinent 
only in the sense that psychological pioblems can make an 
01 game illness worse I am convinced that whatevei one be¬ 
lieves m stiongly enough can pioduce functional and physical 
changes both in the diiection of pathology—disease as well 
as m the diiection of lecoveiy—health Although my peisonal 
expel lence with Voodoo is limited at this time, oui study o 
Voodoo heie in Mississippi would confiim my impiession 

I have used vaiious foims of suggestion and/oi hypnosis 
for yeais in the tieatment of waits with excellent . 

staited to use this method aftei I had lead an ai tide in 
by a deimatologist on the tieatment of waits with suci meas^ 
uies I lemembei well that my giandfathei used to 
pennies, and folklore is full of a vaiiety of successful me lo s, 
to lemove warts Although waits aie consideied o 'Ri 
oiigin, m two lecent ai tides Ullman-’^ documented le ^ 
that in many cleaily discernible instances the lesolu ion 
waits can be biought about by psychological means 
suggestion oi hypnosis Along this same line, Du ois 
lepeatedly that the tiibeicle bacillus, although ugj. 

be one of the least impoi tant factoi s in the patient v i 
culosis, and this includes etiology 

Many expeiienced suigeons and anesthetists 
admit that the patient who does not wish suigeij oi ^ 
that something “bad” is going to happen is a pool 
ticulaily if his convictions seem fixed and stiong 
these patients die without adequate explanation ^ 
minded of seveial such cases which I encounteie uii 

Koiean Wai In one instance a soldiei was ^ ^ 

had a shouldei wound of no gieat consequence bu 
no desire to live His injuiy occuiied dining the 
1950, when the fighting was paiticulaily fieice, anc 
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little oppoitunity foi psj'^chiatiic tieatment foi the man In 
a mattei of days he died, and autops 3 ' levealed no adequate 
physiological cause of death Additional pi oof of the powei 
of the mind lies in the fact that thjnoidectomies, h 3 'steiec- 
tomies and othei opeiations can be peifoimed with no anes¬ 
thesia whatsoevei othei than hj'pnosis 

If I have seemed to belaboi the obvious, foi give me, but ten 
veais’ expeiience teaching medical students and giaduate 
phj'sicians has convinced me that theie seems to be little in¬ 
dividual peisonal conviction oi undei standing, and laielv 
utilization, of such tiuths 

PART 2-MESMER 

In the pieceding section the impoitance of psy'diological 
factois, pei se, and paiticulail 5 ’^ the patient’s belief and con¬ 
viction have been emphasized The seciet of whethei voodoo 
will woik lies in the fact that the individual who is hexed 
believes fiimly in hoodoo and expects lesults theiefiom The 
“conjuiei-doctoi” need not believe in hoodoo, but he must 
believe that it will exeit a change, that it w'lll influence the 
individual In othei words, he doesn’t need to believe it 
voiks bj' leason of magic, but he must expect lesults In 
this section I will be concerned with the phi-^sician’s beliefs 
and convictions and then influence on the patients, and 
vith the impoitance of the setting oi tiappings—call them 
stage effects if you like Mesmei and his caieei veij"- nicelj" 
dlustiate these concepts One othei point—as wiong as he 
was about the how of what he was doing and the theoij’^ be¬ 
hind it, he was veij’- light about the fact that it woiked well, 
thus, he was veiy successful in its application 

Fianz Anton Mesmei lived fiom 1734 to 1815 His doctoi’s 
thesis m 1756, when he giaduated, was on “The Influence of 
Planets ’’ He believed that it was possible to effect cui es with 
^ magnet thiough the mechanism of what he teimed animal 
magnetism Mesmei canned out his tieatments in a daikened 
loom wheie a gioup of people veie seated aiound a laige 
tub 01 baguet, fiom which non bais piotiuded Bj- his 
touch, he piofessed to chaige these bais with animal mag- 
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netism, which flowed thiough tne cncle of people when the\ 
giasped the bais Mesmei would appeal in a lilac lobe caiiv- 
ing a wand He would touch the baguet with the wand and 
immediately the people in the ciicle would become agitated 
and begin to twitch and wiithe Mesmei's tieatment was 
called mesmei ism and it soon became synon 3 Tnous with hyp¬ 
nosis One of Mesmei’s disciples, Puj’^segui, lediscoveied 
hypnotism, which in one foim oi anothei has been known foi 
many centimes Mesmei has been dubbed a chailatan oi 
quack, which I think is distinctly unfaii, because he uas a 
physician and went thiough the conventional tiaining of that 
day and age Aftei all, oui medical colleagues espouse and em¬ 
ploy many so-called scientific theoiies ivhich aie basicalh m- 
coirect, yet this fact, pei se, does not make them chailatans 
To be suie, Mesmei’s explanation of his tieatment-method vas 
incoiiect, but no one who wishes to study his influence on t la 
day, and no less upon succeeding geneiations, can deny ns 
influence 


While I am on the subject of quackeiy, I would like o s a 
my belief that in some ways we in medicine aie 
for the success of piesent-day chailatans oi quacks e 
too dependent upon science, and we belittle faith an 
logical influences Charlatans can and do help poop e su 
mg from all kinds of ailments and illnesses, both ^ 

functional—and I state this categorically The dangei is 
these healers are untiained and unable to know u la 
cannot help oi when they aie not helping 
piecious time may be lost, as foi instance in suci 
as cancel Anothei fact is veiy important heie 
many people it is much moie acceptable to have, oi ^ 
the chiiopiactoi’s adjustment for -whatevei ails 
than to face the fact that theiis may be a psychological i^^^ 
chiatiic pioblem, paiticulaily if lefeiial to a psycua ^ 
follow, yet this not unexpected attitude 
lefeiial is piecisely why all physicians must be a ^ 
many psychiatiic pimciples and piactices The o" > 
the chailatan has ai e psychological The physician ” 
the same psychological lesouices phts all t iP. 

knowdedge and methods foi ti eating all facets o 
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nesses, ‘phis the piestige of the medical piofession When 
necessaiy the psychiatnst can be utilized foi advice, consulta¬ 
tion, 01 lefeiial Skillful lefeiial is so impoitant I could 
spend mj' whole time on the subject Discuss this with those 
psychiatiists to whom j'ou lefei patients 

Sadly, doctois seldom miss the phj'sical oi oiganic facets of 
illness but badly neglect the otheis Kaufman and Bernstein 
documented this point in lathei* convincing fashion Mount 
Sinai Hospital has a diagnostic clinic foi local physicians 
pioblem patients whose income is between §5,000 and $8,000 
Foi a flat fee the patient leceives all the studies necessaij, 
including laboiatoij’’ woik and consultations with vaiious 
specialists All facets of medicine aie lepiesented, including 
psychiatiy In 1,000 unselected patients studied in this clinic 
81 4 pel cent had diagnosable psychiati ic sjTidi omes, and in 
ovei one-half of this 1,000 patients, the psychiati ic trouble 
Mas the majoi oi exclusive pioblem As psychiatiists, Kauf¬ 
man and Beinstem echo the lefiain “Emotional illness^can 
and should be a positive diagnosis, not one of exclusion ” It 
should be made by positive ciiteiia lathei than being the onb 
diagnosis left M'^hen eveij'thing else is luled out 

To summaiize this pait then, let me emphasize that the 
phj sician is bj' fai the most powerful medicine available toda^ 
foi the patient The old statement that the “opeiation was a 
success, but the patient died” may be neai ei the ti uth than M'e 
like to think Foi in suigeiy theie aie many, many excellent 
technicians with supeiioi opeiating skill The leally gieat 
suigeons aie also gieat physicians, albeit often unconsciouslj, 
I legiet to say That is, many of them have tiemendous pei- 
sonalities which gieatly affect then MOik and then patients 
Sometimes, like Mesmei, the i esults ai e good, but the phi si- 
cians’ analyses of ivlij- aie incoiiect Many of them would be 
ashamed to use a placebo but will give this oi that favoiite 
piesciiption to the patient with the expectation that the pa¬ 
tient inll benefit fiom it—and the patient does, but in many 
cases the impi ovement had little to do with the medicine gn en 

Stewait Wolf" illustiated this point in the field of suigeiv 
Wolf, Piofessoi of Medicine at the Univeisitj* of Oklahoma, 
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discussed a siugical meeting in the 1930’s wheie tivo suigeons 
weie lepoiting on then experience with gash oentei ostomies 
Di D, who was veiy much in favoi of the opeiation, lepoited 
favoiable lesults with the lecurrence of maiginal ulceis in 
only 1 6 per cent in his senes Di B, who had abandoned the 
pioceduie and had nevei been much in favoi of it, lepoited 
that fiom the obseivation in his senes theie was 33 pei cent 
incidence of maiginal ulceis The only explanation possible 
for this much diffeience is the peisonal beliefs of the indi¬ 
viduals and the influence of those suigeons on then patients 
At this point it would be well to leiteiate Di Wolfs admoni¬ 
tion, which I endoise enthusiastically, that in emphasizing t le 
powei of the doctoi-patient lelationship we be fully anaie 
that It isn’t the only good tieatment and that it is only one 
facet m most cases 


Hailey Williams,® an Englishman, wiote a book called “The 
Healing Touch,” a senes of biogiaphical sketches on vaiioi 
physicians On the jacket of the book theie is a s a 
that “The thiead lunning thiough this book is that T®’’® 
ahty ” The authoi has this to say, “At heait, we all oeii ^ 
in the healing touch It is no meie sentimental phiase n « 
poweiful lealitv We may not possess this gift, bu 
ceitainly expeiienced it at the hand of otheis How aie ^ 
define it’ Something neaier magic than we aie i e 
admit A soit of magnetic foice in the peisonali y 
feai to lest, leleases the lestless cuiients of . 

haimonizes them m a new diiection Some peop e i_ 

the majority do not This poweiful human faculty is 
oidinaiy affairs, in politics, in business, but its 
place is in the ancient ait of healing, and in tie me . 
suigeiy that have giown theiefiom It is fundamen 
just as in the simplei medicine of a pievious age 


Apiopos of this last statement, the obseivation 1ms 
made that when doctoi s could cuie only a few y^ic 

weie often held in high legaid, now in an age o gg,]^]e 

excellence they often have to defend themselves 
explanation foi this is that physicians and suigeo j 
come so dependent upon the miiacle diugs and 
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technical accomplislunents that they have neglected the intei- 
peisonal and cultuial factois in the piactice of medicine, that 
vhich IS often called the art of medicine I am not in complete 
agieement with this lattei designation, the ait of medicine, 
foi I think that it is coined to explain in somewhat mystical 
fashion why some doctois aie so adept and successful in then 
medical oi suigical piactice I believe that theie aie moie 
scientific explanations foi then success with then patients 

PART 3 —ALEXANDER POPE 

To lepeat, “Know then thyself, piesume not God to scan,/ 
The piopei study of mankind is man ” If you will accept the 
fact that youi peisonahty vastlj”^ influences the tieatment and 
lesults you get, then some othei things follow It is incum¬ 
bent upon all of you to know as much about youiself as you 
possibly can This does not mean psychoanalysis, noi does it 
lequiie any leally time-consuming action, lathei, it lequnes 
a willingness to know youiself, and the knowledge that to do 
so IS most impoitant Considei such questions as Why do 
some patients nutate you and how do you lespond to ceitain 
patients’ What can you say about the way and the mannei 
that you piactice medicine and youi appioach to patients’ 
What kind of “bedside mannei ” do you have and ai e you i ea- 
sonably sure that you aie making the most effective possible 
use of youiself’ What kind of conditions and diseases can you 
tieat best, and with which do you have the best lesuIts’ The 
answeis to these questions and the piocess of such sciutmy 
could and should impiove the efficacy of youi practice con¬ 
sidei ably To suggest that the de-sensitization pioceduies in 
loui alleigic patients may not be wholly scientific need not 
mterfeie with youi lesult What do you, oi the patient foi 
that mattei, caie whethei the scientific explanation is satis- 
factoiy, if the tieatment woiks’ Almost anything can be good 
medicine and good piactice of medicine if it does not haim 
This IS the important thing How many pioceduies in youi 
leld of KENT meet either criteria, and particularly the 
latter one—do no harm’ 

As an illustration of this in another field of suigeiv, Allbutt, 



1636 


MOORE VOODOO—MESMER AND POPE 


in 1884, in his lectuie on visceial neuiosis made the following 
statement “A neuialgic woman seems thus to be pecuhaih 
unfoitunate Howevei and lepeated may be hei visceial 
neuialgias, she is eithei told she is hysteiical oi that it is all 
uteius In the fust place she is compaiatively foitunate, foi 
she is only slighted, in the second case she is entangled in the 
net of the gynecologist who finds hei uteius, like hei nose, is 
a little on one side Oi again like that oigan, is lunning a 
little, or IS as flabby as hei biceps, so that the unhappy viscus 
IS impaled upon a stem, oi perched upon a pi op, oi is painte 
with caibohc acid eveiy week in the yeai except duiing tie 
long vacation when the gynecologist is giouse shooting d 
mind thus fastened to a moie oi less nasty mysteiy becomes 
newly appiehensive and physically intiospective and the moi 
bid chains aie iiveted moie stiongly than evei Aiiaign le 
uteius and you fix in the woman the aiiow of hypochon iia 
It may be for life ” As a complete aside, I am ahvaj s e 
lighted but somewhat jealous when leading aiticles 
by oui Biitish or commonwealth colleagues ^^htness 
shoit opening paragraph fiom a lecent aiticle It , 

unpiomising stait to confess, as I must, that 
study hinges on a patient whom I nevei met In ac , 
on my sick bed when her impact was foieshadowed ana in 
I had to he, in another part of the hospital, when sie 
hei passage thiough the psychiatiic depaitment 

How else might you benefit fiom taking a -j 

yourself’ An ophthalmologist told an eldeily, ciig-ht- 

iisk, cataiact patient the following “If you uia e e 
est move duiing the opeiation I can’t be lesponsi e 
outcome This is a difficult opeiation „iog- 

cent still ’’ Veiy likely the suigeon, awaie of the p J 
nosis, made this statement so that he would no ee 
sible (and guilty) if the opeiation was unsuccess u ^ ^ 

intend to impugn youi motives or question youi lo 
only ask that you lealize that it is necessaiy to ^^5 

the obvious and to be awaie of the vaiious mental m 


that operate in all human beings 

Di Levine' says that "patients aie not membeis 
late species but lather aie slightly varied examples 
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beings And, second, patients aie those men, women and 
childien who, because of a hope of a cuie oi the lessening of 
then stiess, aie moie willing than otheis to leveal the tiuth 
of their seci et lives and the essence of then humanit 3 ^ Hence, 
the intensive and extensive study of patients has led to a 
gieatei understanding of men and women in general ” 

In observing and studying yourself, not only in the context 
of yoiii surgical practice but in youi home and social life as 
veil, you may benefit in various ways, not only in the piactice 
of medicine at times by finding some unknovTi and neglected 
item of mental hygiene and enlarging your lange of oppor¬ 
tunities for action within youiself or your patient You may 
imcovei some self-defeating trends oi paradoxical peisonality 
needs which lead to fiustiation and lack of satisfaction You 
may find youiself lushing like “heck” but the reasons may 
not be those that you think It may be that you are running 
away fxom youiself The next time a patient broaches a topic 
on which you find youiself about to reassure him or inteiiupt 
him, since you note his anxiety, stop youiself Let him go on 
Could it be that this subject is anxiety provoking to you’ If 
so, you should know it Anxiety is very helpful in that it is 
the motivating force that compels the patient to talk or to 
behave in such fashion and in so doing gives you much infor¬ 
mation about his problem, likewise, the absence of anxiety in 
a patient, when discussing some aspect of himself or some 
topic that logically should be anxiety provoking, ma 5 ’’ give you 
important insight into the patient and his attitude toward his 
illness For example, the presence or absence of anxiety in a 
patient pieopeiatively is not, pc? se, necessarily helpful in 
youi prediction of what will happen during surgery Con¬ 
sider the presence oi absence of anxiety m the context of the 
entile situation By the term entire situation I mean not only 
the peisonality of the patient, the doctor-patient relationship, 
the attitudes or beliefs of both physician and patient, but also 
tie relationship of the patient’s family to the illness, its effect 
on the family, and the possible advantages oi disadvantages 

01 lied by the patient from the illness For example, if a 
patient has an ulcer, it vastlj'^ affects the whole family, and in 
^ 1 eal sense, it is the family’s ulcer 
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Identification is one of the piimaiy mental mechanisms that 
often get a suigeon in tiouble Foi instance, one of his pa¬ 
tients may be an individual who is a so-called pillai of the 
community ® Failui e to detect physical illness is upsetting 
to the doctoi, himself a pillai, because seiious questioning 
01 attempts to discovei emotional oi psychological pioblems, 
the doctoi thinks, might be consideied an insult to the pa¬ 
tient, since the doctoi himself would be insulted by such an 
implication or appioach Doctors often do not tiust them¬ 
selves to deal with a problem when it seems to be cleaily an 
emotional one or when emotional factois aie pai amount 
Paienthetically, it is mteiesting that many physicians aie 
veiy good at handling emotional pioblems in an intuitive 
fashion or foi empiiical leasons, yet, when they begin to 
analyze why, they get a kind of infei loi ity complex and often 
aie not neaily so successful theieaftei m contioiling suci 
pioblems Somewhat analogous is the stoiy about the thou 
sand-legged woim who was asked how he conti oiled all t ose 

legs At this point he couldn’t The patient with his pi oems 

and difficulties may activate similai difficulties, oi at eas 
difficulties m the same spheie, in the physician, foicing mi 
to defensive maneuveis to avoid the anxiety engendeie i 
himself These maneuveis vaiy but, at the least, may mvo ve 
changing the aiea of inquiiy oi the natuie of the lelations ip^ 
It IS conceivable that the changes necessitated by the 
Clan’s oivn psychological leactions might lendei the tiea m 
less effective foi the patient than it otheiwise mig 
been 

Let me reiteiate in this way It is obvious that both 
doctoi and the patient bung to the situation then ^ 

dividual peisonalities In addition, the doctoi 
supeiioi knowledge and expeiience in the medica ^^5 

the situation It should be pointed out that this mee 
place in a ceitain cultuial setting and that each m ‘ 
a pioduct of his cultuie and lesponds as such Mos P 
go to a physician with the idea that he will find some 
or abnoi-mahty that he will in tuin do fment! 

piobably by the use of diugs oi othei ^P^f i.ftie to 

fuitheimoie, the patients feel that they have had v . 
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do with becoming ill and will likewise have little to do with 
getting well That is, the doctoi is viewed in an omnipotent 
lole, and the patient usually longs foi the doctoi to live up to 
this lole The physician’s own psychological make-up will de- 
teimine what his leaction to this lole will be 

Biiefly, m the thiee pieceding sections of this papei on 
the psychological management of the surgical patient, I have 
said to you that 

1 Expel lence has pi oven that psychological factois can 
and do entei into the genesis, development, and recoveiy of 
virtually all illnesses heietofoie thought to be of an oiganic 
natuie The suigeon, like any othei physician who concerns 
himself with only the physical factois of his patient’s illness, 
depiives himself of much impoitant information about the ill¬ 
ness and depiives the patient of an essential ingiedient of all 
types of tieatment—namely, the psychological factois 

2 The peisonality and beliefs of the suigeon can and do 
influence the lesults he will get fiom ceitain tieatment The 
doctoi-patient lelationship, conti oiled in pait by the physi¬ 
cian’s peisonal beliefs, sometimes detei mines the outcome of 
the tieatment 

3 The suigeon, like all othei physicians, needs to know 
himself as a peison and as a physician, foi his oi\ti mental 
and emotional mechanisms, his mm anxieties, fiustiations, 
identifications, and means of escape stiongly influence his 
own life and that of all patients whom he tieats 

To these ideas, which aie so basic and well-known that some 
would call them tiuisms, you may lespond with “Why, yes, 
I believe what you have said is tiue I have alwaj’s believed 
that, but so what’’’ Actually, my talk could well have been 
entitled “That doesn’t apply to me ’’ —If on the othei hand, 
Jou do accept these concepts peisonally and find that some 
Paits of this papei do apply to you as individuals and as 
suigeons, the application of these pimciples will be of immense 
Value to you 
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CONCLUSIONS—OR—WHY, HOW AND WHEN PSYCHIATRY 


Foi your puipose, think of psychiatiy fiom two sepaiate 
aspects In medical education, psychiatiy couises give a 
geneial idea of the specialty of psychiatiy, that is, when to 
call in a psychiatiist and what the piovinces of psjchiati) 
aie Equally impoitant is the lesponsibihty of psychiativ to 
piesent skills, insights, and psychological piinciples available 
fiom the subject and task of psychiatiy itself 


Up to this time, psychiatiy’s association with siiigeiv has 
not been the fiuitful association so often tiue with inteinal 
medicine Foi example, the liteiatuie on the subject is not 
veiy extensive, lelatively speaking Theie is, howevei, some 
woik that I would like to call to youi attention I think that 
anybody lemotely inteiested should lead the vaiious aitides 
by Titchenei, et al, at Cincinnati They have studied the 
Intel action of emotions and peisonahty with suigical illnesses, 
tieatment and convalescence They have done this in a scien¬ 
tific fashion and some of the lesults aie most inteiesting 
In a psychiatiic suivey of 200 landomly selected and lepie- 
sentative suigical patients admitted dining one j'eai to a 
geneial hospital, theie was an incidence of 22 pel cent of 
psychoses'" The investigatois piesent othei findings and 
suggestions foi inteipietmg the data gatheied All then 
papeis have been published within the last five yeais 


The liteiatuie also includes an aiticle by Litm"" m the 
Joui AM A on pieopeiative psychiatiic consultations s 
lepoited theie, the psychiatiist’s special skills contiibuted m 
a vaiiety of ways to the benefit of the patient and the sin- 
geon Litin pointed out that patients wnth a diagnosis o 
psychosis aie often not so buttle oi such pooi iisks as the\ 
ai e thought to be, in fact, in some schizophi enic patients t le 
opei ation may be folloived by a i emission, the cause of u ' 
IS obscuie He emphasizes the fact that positive ciiteiia can 
be used foi the psjxhiatiic diagnosis, not just making 


diagnosis by exclusion 

A lecent case of my own will illustiate this I asked to 
see a 45-yeai-old wdiite man with unexplained abdominal pain 
so seveie that he was addicted to moiphine 


Biiefb, the pel- 
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tinent obseivation was that this man had made an excellent 
adjustment in his life in e\eiy way and seemed to be well 
adjusted individually up until six oi eight months ago, when 
he began to have this abdominal pain and some peisonality 
changes At the time I saw him he piesented many of the 
aspects of an addicted peison as well as showing a gieat deal 
of legiession in his behaMoi It was my opinion that psjmhi- 
atiic pioblems veie not lesponsible foi this man’s pain, noi 
could thej’' account foi the psj’chological pictuie we saw at this 
time That is, both the pain and the man’s psychological state 
'’•eie secondaij' manifestations of some oiganic piocess Ex- 
ploiatoiy opeiation levealed a panel eatic tunioi Among 
oldei suigeons theie is an aphoiism, peihaps unknoum by 
some of then youngei colleagues, that with the association of 
unexplained abdominal pain and sudden peisonalitj' change 
one should suspect cancel of the paneleas The change in the 
peisonality does not seem to be ielated just to pain fiom the 
cancel but othei explanations aie not veiy helpful 

By veiy similai means—^that is, the absence of positive 
psychological findings—I was able to diagnose, oi to suggest 
the diagnosis of, an islet cell adenoma of the panel eas which 
^las pi oven by suigeiy Sometimes a psychiatiist must ex- 
eicise a gieat deal of effoit in holding to his opinion Theie 
IS nobody so tenacious as an oiganically minded phj’sician 
'' 10, having looked long and haid foi oiganic illness and being 
unable to find it, becomes com meed that the pioblem is 
Psjchiatiic One such case I saw lecentlj* had had nunieious 
ests and even an exploiatoiy opeiation because of peculiai, 
unusual abdominal complaints He developed a seveie depies- 
Sion vhich lesponded to some of the newel eneigizeis, but he 
just did not fit the pictiue of a psychosomatic pioblem, and 
IS physician was so infoimed Nothing vas done until he 
Cl eloped additional complaints, at which time an abdominal 
cancel was found These de\elopments weie ceitainly no 
le ection on his phjsician, foi I had made no attempt to 
^ lagnose his illness otliei than to lule out psjchiatiic piob- 
ems Obviously, theie aie many cases m vhicli tins method 
lagnosis could not be applied, x iz , those patients v ho ha\ e 
oexisting psvchiatiic and pli\ siological symptoms 
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In ophthalmological suigeiy, the field in which some of you 
piactice, psychiatiic leseaich fiom a numbei of diffeient 
pi ejects and souices, has converged to help explain an ob- 
seivation that you made a long time ago conceining the post- 
opeiative psychoses seen with cataiact siugeiy, which in the 
past has been followed by psychoses in as many as 7 pei cent 
of the cases With impiovement of suigical technique the 
incidence has been reduced tremendously, and it is possible to 
deciease this even fuithei Ziskind” has wiitten a veiy nice 
aiticle pulling togethei the vaiious scientific studies on the 
result of diffeient kinds of isolation stiess in human beings 
and the lelationship of this stiess to conditions in which the 
majoi sensoiy systems weie inteifeied with, such as the eye 
and the eai Gieatei undeistanding of so-called sensoiy dep- 
iivation 01 sensoiy patterning, as studied by D 0 Hebb, J 

C Lilly, and J T Shui ley, has been veiy helpful in elucidating 

ceitain situations encounteied in eye suigeiy paiticulaily 


One of the fust consultations that I had with a membei of 
this audience was a telephone conveisation about a post- 
opeiative patient of his I am not ceitain about all the details, 
but the case involved cataiact suigeiy in an eldeily individua 
whose healing was impaiied and who developed, postopeia- 
tively, disoiientation, confusion and othei signs of an oiganic 
psychosis I think the physician thought me a bit flipp‘'>n > 
01 woise, when my advice was a to cut down on sedatives 
and/oi tianquilizeis (the cential neivous system aheadv e 
mg depiessed fiom the anesthesia and fuithei chemical (e- 
piession theiefoie adding to the total pioblem), ^ to uin 
the lights on in the loom and unbandage the eve as ^ 
possible, if that had not alieady been done, c to insta a 
ladio in the loom and leave it on at all times, d to la'c 
someone fiom the family, someone he knew, theie to ta 
him In othei woids, to give him as much sensoiy stimii a lon 
of vaiious soits as possible I believe that the man vas le 
oiiented in a few hours and lemained so I have no 
because I have seen it in othei similai cases, that tins 
oiientation and confusion weie diiectly the lesult of ac oi^^ 
that I have suggested The attending physician 
awaie of the impoitance of unbandaging the eve, but 
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his case lepiesented an accumulation of sensoiy depiivation 
01 isolation in a cential neivous system alieady depiessed, 
and that the patient lost contact foi these leasons 

At this point I would like to lepeat my statement that in 
many cases the psychiatiist is not only unnecessaiy, but the 
suigeon Avill be able to do a better job than could the psychi¬ 
atiist As pieviously stated, bunging in psychiatiy is often 
thought by the patient to be an insult, a thieat, oi woise The 
suigeon has much of the family information and othei data, 
and this, combined with the alieady established lappoit of the 
piimaiy doctoi-patient lelationship, is often all that is neces- 
saiy It also keeps the physician fiom passing the buck, so to 
speak The comment I keep heaiing is that psychiatiic con¬ 
sultations take just too much time I would be the fust to 
admit that psychiatiic diagnosis and tieatment most often is 
a time-consuming affaii, howevex, such specialized tieat¬ 
ment IS often not necessaiy and theie aie some shoit-cuts 
that will help you m many ways Wmn,^= m a lecent issue 
of the Jow A M A , piesents some piinciples foi a biief psy¬ 
chiatiic evaluation by the suigeon You can deteimine a 
what meaning the disease has to the patient and paiticulaily 
the anxiety associated with the illness, b how the patient’s 
symptoms altei his life, c whethei the patient has adjusted 
to the leahty of the theiapeutic situation (Is this a defense 
mechanism and what aie his defense mechanisms’) If this 
sounds difficult, I had bettei lepeat it, because it can be ap- 
piCached on common-sense giounds a you should aiiive at 
the meaning of the disease oi the illness to the individual, 
h jmu need to know the lesult of the patient’s symptoms 
m 1 elation to his life, oi how they have influenced and 
will influence his life, c and finally, you need to considei 
how he has adjusted to the illness and to the tieatment pio- 
posed—^whethei he is too calm about something that is veiy 
seiious 01 whethei the leveise is tiue 

The need to view the entue situation was noted m 1883 bj 

ivei Wendell Holmes, who gave voice to some of this con¬ 
cern by saying, “I have often wished that disease could be 
Hinted by its piofessional antagonists in couples—a doctoi 
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and a doctoi’s quick-witted wife Many a suicide would have 
been pi evented if the doctor’s wife had visited the victim the 
day befoie it happened She would have seen in the mei- 
chant’s face his impending bankiuptcy, while hei stupid hus¬ 
band was piesciibing foi his dyspepsia and endoising his 
note She would lecognize the love-loin maiden by an ill- 
adjusted iibbon—a line in the featuies— a dioop in the atti¬ 
tude—a tone of voice—which means nothing to him 

Fiom all sides ive aie healing moie about the whole peison 
and about ti eating not just the disease but the patient, etc 
This IS always good advice Likevvise theie is something to 
be gained fiom the wiitings of Dale Cainegie on ‘How to 
Win Filends and Influence People” It is also impoitant o 
think positively and to appieciate the powei of positive thin - 
mg All this IS sometimes good advice I hope, howevei, t a 
if I have done nothing else in this essay, I have avoided a o 
this kind of advice, which embodies lathei shallow phi oso 
phies, oversimplifjang the complexities involved m the ivmg 
of a satisfying, pioductive life in spite of peihaps many o 
Stacies objection is that these eistwhile panaceas con 

stitute part of the block that pi events good psycioo^c^^ 
piinciples fiom being utilized by suigeons, and otheis, oi lo^ 
influencing the patient Both of them, patient and 
think then acceptance of these populai concepts mdica es ^i^^ 
they are psychologically sophisticated and that this is v 
necessaiy If leason, logic, good manneis, lots of a 
lest and vacation, ieduction of enviionmental tension, 
like, don’t help, then theie just isn’t anything wiong 
the patient, and theie is some kind of iiiesponsibi i j 
of coopeiation on his pait—oi this is simply a ba 
We owe more to oui patient than an attentive eai 
advice Ouis must be a discerning eai, and jjg. 

capable of undeistanding and explaining aftei ve 

tened Above all, we must be capable of establishing a 

patient lelationship that is a collective and satis vmg 
peisonai expeiience foi the patient 

Peihaps the biggest mistake we make is in the 
ing the patient on the idea of living with his illness 
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tiling to face an illness oi disability It is anotliei to accept 
that condition as a peimanent handicap And the placid ac¬ 
ceptance I lefei to implies not only lack of hope but also un- 
inlhiigness to compensate foi the loss of function The onlv 
V ay to live with an illness is to fight it, alwavs The blind 
cannot see and the deaf cannot heai, but they have othei 
senses with which they can compensate foi then losses—^%vith 
vhich they can fight then losses That is, if the}’" have spnit 
and hope As Kant said, “Take hope and sleep away fiom 
man, and he is the most miseiable cieatuie on eaith ” 

At the iisk of seeming contiadictoiy, I must emphasize that 
in some quaiteis theie is a tendency to oveido the psychiatiic 
appioach It shouldn’t be necessaiy to leniind you that at¬ 
tention to psychological causation should not pi event an ade¬ 
quate diagnosis and emphasis on physical factois Oui 
scientific knowledge has been too deaily won to discaid My 
plea is that we combine all of oui knowledge in the piactice 
of conipiehensive medicine, legaidless of specialty 
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COURSE IN LARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY 

The Depaitment of Otolaiyngology, Univeisity of Illinois 
College of Medicine, will conduct a postgiaduate couise in 
Laiyngology and Bionchoesophagology fiom M^c 
thiough Maich 25, 1961, under the diiection of Paul n 
Holingei, M D 

Registiation will be limited to 15 physicians who viH 
ceive instiuction by means of animal demonstiations a 
piactice in bionchoscopy and esophagoscopy, diagnos ic a 
suigical clinics, as well as didactic lectuies 

Intel ested legistiants will please wiite diiectly to ^ 
paitment of Otolaiyngology, Univeisity of Illinois o e 
Medicine, 1853 West Polk St, Chicago 12, Ill 



MULTIPLE PRIMARY MALIGNANT TUMORS 


Phillip A Dibble, Captain, MC, USA,"" 
and 

Robert G Chambers, M D ,t 
Washington, D C 

In 1879, Billioth^ fust desciibed multiple piimaiy malig¬ 
nancies and pioposed thiee conditions which had to be satis¬ 
fied befoie that diagnosis could be established 

1 Each tumoi must have an independent histologic appeal- 
ance 

2 Each tumoi must aiise in a diffeient situation 

3 Each tumoi must pioduce its ovm metastasis 

Wallace^ felt these postulates weie too stiict, pioposing 
instead the following thiee postulates 

1 Macioscopic and micioscopic distinctness 

2 Each tumoi must glow in an indmdual way 

3 The diagnosis is confiimed b 5 ' a diffeient natuie of 
metastasis in each case, and the piobability of one metasta¬ 
sizing fiom the othei must be excluded 

Waiien and Gates^ concui with Wallace legaidmg the 
stiictness of Billioth’s postulates P J Woolej^ divided 
multiple piimaiy malignant tumoi s into foui gioups 

1 Malignant tumois may affect the same tissue and pio¬ 
duce identical tumois oi tumois of diffeient types 

2 Malignant tumoi s may affect both of a pan of oigans 
The tumoi s need not be of the same histological type 

SerMce Department of Su^ser^ Walter Reed General 
Hospital WRAMC Washington DC 

Su^g:er^ Johns Hopkins Hospital Baltimore Md and 
I>epartment of Surgery 'U alter Reed General Hospital WRA-MC 
" asnington D C 

This manuscript recei\ed m The Laryngoscope Office and 
accepted for publication Ma^ 6 1960 
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3 Malignant tumois may affect diffeient legions of the 
same system but need not be of the same histological type 

A Malignant tumois may piesent as diffeient tumois in¬ 
volving diffeient systems 

Epstein’s^ classification of multiple piimaiy malignant tu¬ 
mois IS as follows 

1 The tumois aie multieentiic if they aiise in the same 
aiea 


TABLE I 


Sex Ratio and Occunence Rate 


Date 

Se-v Ratio 
Male/Pemale 

Total 

Tumors 

Multiple 

Pi lmar^ 
Tumors 

Pei 

Cent 

Atilhoi 

1931 

—. 

950 

18 

02 

Hanlono 

1932 

1/16 

1,078 

40 

3 7 

Wairen and Gates 

1933 

1/12 

2.124 

71 

33 

Hurt and Broders'" 

1936 

2/1 

583 

46 

78 

Burtte’t 

1938 

2 2/1 

1,411 

25 

177 

Kii schUaum'- 

1939 

1/13 

2,500 

113 

4 52 

Stalker and Pliillips 

1943 

— 

685 

30 

43 

Hellendahl” 

1944 

2 1/1 

2,829 

194 

68 

Pellein 

1957 

— 

3,096 

112 

97 

Wallace 

1958 

— 

1,514 

24 

152 

Priedts 


2 They aie systemic if they aiise in anatomically oi func- 
tionallj'' allied oigans of the same system 

3 They aie coincidental if they occui as a landom 
accidental association in uni elated aieas 

Watson® demanded a stiictei definition of multiple piimaij 
tumoi, since he consideied that the multiple piimaiy tumoi 
must involve different organs oi systems, howevei, he stan s 
as the exception to the usual thinking of today 

Most of the articles wiitten on multiple piimaiy tumois 
aie based upon autopsy studies involving a gieat numbei o 
cancel deaths, and aie ceitainly statistically leJiable 
incidence of multiple piimaiy tumois, on the basis of Euiopean 
and Ameiican data, was 1 8 pei cent, and on the basis 
Ameiican data, 3 9 per cent' In a suivey of 2,829 consecu ne 
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autopsies on cases of cancel fiom 1932 to 1943 Waiien and 
Ehiemeich® found 194 cases of multiple piimaiy malignant 
tumois, an incidence of 6 8 pei cent This was a continuation 
of an eailiei study (see Table I) by Waiien and Gates covei- 
ing the peiiod fiom 1926 to 1931 in which the incidence of 
multiple piimaiy tumor was 3 7 pei cent They felt that 
this leflected a cuiient awaieness to cancel and a gieatei 
tendency to biopsy suspicious lesions foi histologic examina¬ 
tion 

The aveiage age of onset is appaiently dependent upon the 
sex, theie being an appaient tendency'" foi eailiei onset in 
women than in men, and these tumois tend to occui at ap- 
pioximately the same age as single tumois (see Table II) 


TABLE II 
Age of Onset 


Author 

Age of Onset 
in Men 

Age of Onset 
in Women 

Pried 

61 5 

50 

'Warren 


58 2 

Kirschbaum 

66 0 

57 2 


Watson found that the mteival between the diagnosis of 
fhe piimaiy tumoi and the development of a second tumoi 
was 41 months Stalkei, et al, had a 45 1 pei cent occui lence 
of synchionous multiple piimaiy tumois and a 54 9 pei cent 
occuiience of metachronous multiple piimaiy tumois Of 
the lattei, 26 5 pei cent had an aveiage mteival of 12 3 yeais 
Baiiett'® lepoits a 3 22 yeai mteival between the primaiy 
and the development of the second tumoi Pellei lepoited a 
1 yoai mteival, and Waiien and Ehienieich found a 3 1 
yoai interval between tumois 


As indicated m Table I, multiple piimaiy tumois tend to be 
statistically moie fiequent m males than m females 

Hellendahl stated that the familial incidence IS no highei 
multiple piimaiy tumois than m single ones, howevei, 
talkei suggested a heieditaiy tendency and quoted a 26 G 
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pel cent incidence, wheieas the lange in the liteiatuie is 
15-30 1 pel cent 


Some Intel esting observations on pathogenesis have been 
made. Hellendahl found that congenital anomalies aie moie 
fiequently found in cases of multiple piimaiy tumois Tins 
1 elation to congenital anomalies laises the question of vflietliei 
or not cells giving use to cancel may in themselves be con¬ 
genitally abnormal Waiien and Gates theoiize a congenita 
piedisposition oi susceptibility Watson does not believe in 
constitutional piedisposition to multiple cancels oi diffeien 
systems, but he does admit that some people do have a ^ 
piedisposition to multiple tumois of the same oigan e e 
that this indicated a lesponse by diffeient paits of simi ai 
tissues to the same stimulus but would not considei us 
an indication of general piedisposition Epstein discusse ^^a 
biologic accident of cancel visited on one or a gioup o ce 
veisus a piepaied oi initiated field, peiliaps of consi eu 
extent White pioposed a piedisposition on the asis 
gene foi cancel inheiitance, a gene foi localization, P 
viionmental stimuli Fiied mentioned a possi e en 
basis He laised the question of coincidence veisus ^ 
tibility to epithelial malignant disease Hui an 
and BugheH' doubt the coincidence theoiies \^oo^y 
gested six possible theoiies of pathogenesis 

1 Aie theie anomalies of cell division’ 

2. Aie theie mechanical developmental anomalies 
tiple foci of iriitation’ 

3 Aie theie abnoimal chiomosomes distiibuted 


nuclei ’ 

4 Are theie toxins acting m two diffeient locations 

5 Is theie a complex influence of an 
neighboimg cells with a piedisposition foi tumoi g 

6 Aie theie multiple foci of embiyonal displaced oi 


fluous cells’ 

Huit and Biodeis lepoited a study the 

deteimme the lelationsliip of the giade of malign . 
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fiequency of occuiience of multiple piimaiy tumois Thej'’ 
concluded that if a peison has one tumoi, the piobability of 
his developing anothei vaiied diiectly with the giade of the 
fust malignancy They hypothesized that the aveiage giade 
of malignancy in multiple piimaij’^ tumois should be highei 
than a like gioup of single tumois 


Pellei piesented mateiial to suppoit the contention that a 
cuied cancel secuied piotection against the development of 
anothei cancel This was disputed by Waiien and Gates 
nho showed the caicmoma attack late of oigans othei than 
skin to be twice that of the expected late Waiien and Ehien- 
leich calculated that multiple piimaij’^ malignant tumois oc- 
cuiied 11 times moie fiequently than chance would allow 
Biunschwig's body must have some degiee of 

resistance to the giowth and invasion of cancel cells To 
support his aigument he discussed vaiious animal studies, as 
well as the documented cases of spontaneous legiession He 
agieed that any immunological mechanism is lelatively feeble 
in most people Bashfoid’® showed that animals in which 
tumois had developed and then been absoibed weie highly 
lefiactoiy to subsequent inoculations The same was tiue 
following ladium exposure Filed stated that multiple pii- 
rwaiy malignant tumois were laie because of an immunity 
which developed Gieen and Stiauss-" found that in animals 
there was no increased tendencj”^ to multiple primary tumois 
in affected animals over unaffected animals Boyd=' also 
maintained that one cancer afforded immunity against the 
derelopment of a second Wallace stated that of 20 patients 
■"ith a primary malignancy one would later develop anothei 
primary malignant tumor Epstein nnote that the incidence 
of multiple primary tumois was high when at least one of 
them occurred in the oral cavity Watson admitted that some 
patients demonstrate a marked predisposition for multiple 
cancers of the same organ He felt this indicated a response 
hr different parts of similar tissue to the same stimulus In 


experiments with animal inoculation, Bashfoid, et al, found 
that the protection following absorption of tumor material 
lom the same species as the protected animal was greatest 


against subsequent inoculation of the tumor absoibed and 
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was less against othei tumois of similai* histogenesis The\ 
found that mice which weie highly piotected by inoculation 
subsequently developed spontaneous tumois of then own 


The aieas most frequently involved with multiple piiman 
malignant tumois aie the colon, phaijmx, stomach, and uteius 
Barrett noted a tendency foi multiplicity of squamous cell 
cancer in the buccal mucosa Filed found that cancel of the 
colon IS the tumoi most fiequently associated with anotliei 
piimary tumoi Eisenstadt-- found that tumois of the gastio- 
intestinal and gentiouiinaiy tiacts aie the most fiequent i 
associated Waiien and Ehrenreich found m 194 multipe 
piimary cancers that 95 involved the colon, 44 the skin, an 
34 the phaiynx (including the buccal cavity) 

Since the cases to be lepoited in this papei aie mostlj of 
the 01 al cavity let us examine some of the liteiatuie ea in 
with this aiea Wynder^* discussed the not 
cuirence of primal y caicinoma in the laiynx, lung, an 
cavity Epstein felt that because of the small aiea ° 
oral cavity, serial sectioning of the inteivemng ^ 

be lequiied to confiim the clinical impiession o 
origin Moeitel and Foss'^ used two ciiteiia foi mu 
oiigin of oral cancel 


1 The tumois aie stimultaneous if they aie cleaib 
ated by inteivals of noimal mucosa 

2 They aie multiple and nonsimultaneous if the mos 
lesion IS clearly sepaiated fiom the site of excisi 


initial lesion 

Lund== discussed the occuiience of second m 

of the buccal mucosa He consideied a cancel 
mucous membrane distant to the fust piimaiy a 

lesion lathei than a metastasis He gieatei 

second piimaiy tumoi in the oial cavity to be 
than that expected by chance alone „ tendency 

tumois of the oial cavity, Neiv and Childiey- fou 
towaid multiplicity 

We have encounteied 14 cases of multiple ^ 



TABLE irr 

Multiple Foci In Oinl Cavity 

I liHt faiKot aooond Cancel 'J’hlid Cam oi 

Typo taxation _ liitoival Type _ Location _ Intoi val _ Typo _ Location 

Squiimoiis Ctlnslv.i, upppi 1 yis Sfiuanioiis Gingiva, lowei .iyis Sfinnmous Anti um, i Ight 
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nant tumois of the oial cavity plus 12 cases of caicinoma of 
the 01 al cavity associated with tumois elsewheie in the body. 
In a study of 80 patients with mtiaoial cancel, Slaughtei 
found that 18 pei cent had giossly appaient multicentiic 
lesions Byais and Andeison-*’ leviewed 166 cases of cancel 
of the 01 al cavity and found that 12 pei cent had multiple 
01 al cancel Wilkins and Voglei-” found that in caicmoma 
of the gingiva, 21 per cent of 81 cases had multiple lesions of 
the 01 al cavity 


TABLE IV 


Cancel of Otal Cavity Associated \Mtli Cancel Blsewlieie 

Fust Cancer Second Cancer 


Location 

Type 

Location 

Lip 

Squamous 

ThMOid 

Tongue 

Gingiva 

Tongue 

Plooi of Mouth 

Squamous 

Squamous 

Squamous 

Squamous 

Rectum 

Utei us 

Stomach 

Lung 

Tongue 

Squamous 

Paiotid 

Plooi of Mouth 
Tonsil 

Squamous 

Squamous 

Lung 

Skin 

Tongue 

Larynv 

Utei us 

Pi estate 

Squamous 

Squamous 

Adenocai cinoma 
Adenocarcinoma 

Paititid 

Piostate 
Right Tonsil 
Lip 


Type _ 

Folliculai 

Carcinoma 

Adenocaicmoma 

Adenocaicinoma 

Leiomjosarcoma 

Oat Cell 
Carcinoma 

Mucoepideinioin 

Carcinoma 

Adenocarcinoma 

Squamous Cell 
Carcinoma 

Wai thin’s Tumor 
Adenocarcinoma 

Sduamous 

Squamous 


Table III analyzes the 14 cases of multiple piimaiy 
nant tumors of the oial cavity that we have collected 
aveiage inteival between tumois in oui senes 
months The family histozy did not indicate a heie l a 
tendency in any of oui patients We noted no ten 
incieased undiffeientiation between the fust tumoi anc i 
developing latei All of oiu cases of multicentiic 
the oial cavity occuiied in patients who had a long , 
of heavy alcohol intake All of them continued o 
heavily following the tieatment of then fust tumoi 
Wyndei^“ and many otheis have commented on the lela loi 
between smoking and oial cancel as well as alcohol^ pjc 
oial cancel The evidence is convincing enough to be i 
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physician to advise patients who develop oial cancel to stop 
using both tobacco and alcohol 

Table IV lists oui cases of cancel of the oial cavity as¬ 
sociated with cancel elsewheie in the body 


SUMMARY 

1 Billioth fust desciibed multiple piimaiy malignant tu- 
mois in 1879 His postulates have been found too stiict by 
latei investigatois 

2 The incidence of multiple piimaiy tumois is in the lange 
of 4 6 pel cent 

3 Multiple piimaiy malignant tumois aie moie common 
in males 

4 It IS appaient tliat multiple piimaiy malignant tumois 
occui moie fiequently than chance allows 

5 Some obseivations on pathogenesis have been suiveved 

6 The question of immunitv following the development of 
cancel is discussed 

7 Theie IS a tendency foi multiplicity of squamous cell 
caicinoma in the oial cavity 

3 The incidence of multiple piimaiv malignant tumois is 
highei vhen at least one occuis in the oial cavity 

3 Fourteen cases of multicentiic caicinomas of the oial 
cuMty and 12 cases of cancel of the oial cavity associated 
"ith cancel elsewheie have been lepoited 

40 The association of tobacco and alcohol vith cancel of 
the oial cavity has been noted 
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nant tumois of the oial cavity plus 12 cases of caicmoma of 
the oi’al cavity associated with tumois elsewheie m the body 
In a study of 80 patients with intiaoial cancel, Slaughtei 
found that 18 pei cent had giossly appaient multicentiic 
lesions Bjmis and Andeison^® leviewed 166 cases of cancel 
of the 01 al cavity and found that 12 pei cent had multiple 
01 al cancel Wilkins and Voglei^® found that in caicmoma 

of the gingiva, 21 pei cent of 81 cases had multiple lesions of 
the 01 al cavity 


TABLE IV 


Cancel of Oral Cavity Associated vith Cancel Blsevl^ 


First Cancer 


Location 

Type 

Location 

Lip 

Squamous 

Tin roid 

Tongue 

Gingiva 

Tongue 

Flooi of Mouth 

Squamous 

Squamous 

Squamous 

Squamous 

Rectum 

Uterus 

Stomach 

Lung 

Tongue 

Squamous 

Paiotid 

Plooi of Mouth 
Tonsil 

Squamous 

Squamous 

Lung 

Skin 

Tongue 

Laryn-s. 

Utei us 

Prostate 

Squamous 

Squamous 

Adenocarcinoma 

Adenocarcinoma 

Parotid 
Prostate 
Right Tonsil 
Lip 


Carcinoma 

Adenocaicinoma 

Adenocarcinoma 

Leionn osarcoma 
Oat Cell 

Carcinoma 

Mucoepidermoid 

Carcinoma 
Adenocarcinoma 
Squamous Cell 
Carcinoma 
Wartliin’s Tumor 

Adenocaicinoma 

Squamous 


Table III analyzes the 14 cases of multiple 
nant tumors of the oial cavity that we have co 
aveiage inteival between tumois in oui 
months The family histoiy did not indicate ^ to 

tendency in any of oui patients We no e tliose 

mcieased undiffeientiation between the fust tumo 
developing latei All of oui cases of h,ston 

the oial cavity occuiied in patients who to diinh 

of heavy alcohol intake All of them contmued 

heavily following the tieatmeiit of then fus giationslnp 

Wyndei- and many otheis have ^onimented on t'm 
between smoking and oial cancel as well as alco 
oial cancel The evidence is convincing enough to 
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THE WEST VIRGINIA ACADEMY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 

The West Viigmia Academy of Ophthalmology and Oto- 
laiyngologj^ will hold its annual meeting at the Gieenbiiei 
Hotel, \^7hite Sulphui Spiings, W Va, on Apiil 6-8, 1961 

The guest speakeis on Ophthalmologj’’ aie Di living H 
Leopold, Philadelphia, Pa , and Di Haivey E Thoipe, Pitts- 
Luigh, Pa , foi Otoihmolaijmgology Di John J Shea, 
Memphis, Tenn , and Di F Johnson Putney, Philadelphia, Pa 

In addition to the scientific piogiam, aiiangements have 
been made with Mi Philip Salvatoii of Obiig Laboiatones to 
discuss and show techniques of contact lens fitting 

Foi additional mfoimation please contact the secietaijL Di 
Worthy W McKinney, 109 East Mam St, Beckley, W Va 
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accomplished in a minimum of time An additional advantage 
IS the fact that S-shaped external auditoiy meatus whose an- 
teiioi wall obstiucts the anteiioi and anteio-infeiioi poition 
of the tympanic membiane and its annulai legion, can easily 
be dulled awav with the same instiument The action of the 
bun also piovides piopei hemostasis in case any bone woik 
should be necessai v 

Squamous epithelium glowing aiound the edge of the peifoi- 
ation to the mucosal suiface of the tympanic membiane can 
also be lemoved bv the same technique with a wide maigin of 
safety 

The manubiium of the malleus is fiequently wiapped in 
squamous epithelium m many cases of a long-standing defect 
of the pais tensa Technically, it is no paiticulai pioblem to 
iemo\e this tissue fiom the handle of the malleus by the sand¬ 
ing technique, howevei, because of the consideiable vibiatoiv 
action of the bun, the possibility* of acoustic tiauma to the 
innei eai sti uctui es should be kept in mind Fui thei investi¬ 
gations concerning this subject aie being earned out Fiom 
niy own expenence, I do not believe that the short nutation 
of the innei eai fluids, lesulting fiom the action of the bun 
on the soft tissue sti uctui es of the tympanic membiane, is 
anv moie haimful than the conventional manipulation of these 
sti uctui es 


SUMMARY 

A new method of denuding the tj*mpanic membiane and 
adjacent external auditoiy meatus fiom its squamous epithe¬ 
lial layeis by use of the "sanding technique” with a diamond 
bun IS piesented 

1401 South Washington A\enue 



A NEW TECHNIQUE FOR MYRINGOPLASTIC 
PROCEDURES 


Dieter Wendling, D D S , M D , 

Royal Oak, Mich 

The two mam pioblems facing the suigeon duiing myiingo- 
plastic proceduies aie 

1 The exact piepaiation of a bed foi the fiee giaft by de 
nuding the tympanic membiane and pait of the adjacen 
external auditoiy meatal wall of its squamous epithelial ajeis 

2 The propel positioning of the skin giaft 

If both these conditions aie met, then, in my opinion, mos 
myiingoplastic pioceduies yield quite satisfactoiy ’ 

piovidmg the usual medical and suigical piinciples , 

mg indication foi suigeiy, aseptic technique, and piopei 
low-up aie strictly obseived 

The denuding of the tympanic membiane and 
squamous epithelium is the most time-consuming pai ^ 
opeiation, if done in the conventional mannei f<Lnding 
lather short and compaiatively easy piocediiie i le , 

method” is employed This is best done with a g 
fine diamond bun These buns have been 
among dentists foi a long time In dentistiy, o co 
main use is lestncted to woiking on extieme y lai 
namely, the enamel, howevei, when fitted to a 
hand-piece, they aie well suited to this pioceduie ^ 

The mechanical pnnciple involved lesembles that 
the plastic suigeons in their “face-sanding pioce j^yi^g 

the diamond bun undei the opeiating ^icioscope, e i^^^ 
high speed and slight piessuie, should be no pi j,o 

suigeon famihai with temporal bone suigeiy 
teanng of the soft tissues if the giaft is 

piopei caie and the piepaiation of the bed foi 

■F-ditors Note This manuscript reccned in The Lar\ nposc 

accepted for publication sept 8 I960 
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theie IS no feasible way by which the patient’s lespiiatoiy 
effoits can be assisted Woik by Elam and Biown^ has in¬ 
dicated that ethei as an anesthetic agent causes a significant 
inciease in the pioduction of endogenous caibon dioxide Con¬ 
comitantly, the same investigatois concluded that alveolai 
caibon dioxide accumulation was consistently found duiing 
suigical planes of ethei anesthesia, unless the patient's venti¬ 
lation was vigoiously assisted In view of such findings, the 
authois undeitook a clinical study of blood pH and blood gas 
values to deteimine the extent of lespiiatoiy dysfunction that 
might lesult fiom the use of ethei as the piincipal anesthetic 
agent foi tonsil suigeiy without the benefit of assisted lespi- 
lations 


METHOD 

A total of 20 patients was used in this study, langing in age 
fiom foui to 11 yeais A combination of pentobaibital and 
scopolamine was given intiamusculaily one houi pieopeiative- 
ly All of the anesthesias weie given by two physician- 
anesthesiologists, each of whom managed ten cases The 
techniques vaiied only with lespect to the induction phase 
One of the anesthesiologists accomplished induction with open- 
diop Vinethene© and ethei with an oxygen flow of 500 cc pei 
minute beneath the mask The othei anesthesiologist earned 
out induction by means of a cyclopiopane and ethei sequence 
administeied by a to-and-fio non-absoi ption system (leseivoii 
bag and mask) with a total gas flow of one litei pei minute 
With this technique lespiiations weie assisted thioughout in¬ 
duction Duiing the initial one to two minutes after the 
change-ovei to the insufflation technique, vaiying flows (200- 
400 cc/min ) of cyclopiopane veie added to the mixtuie of 
oxygen and ethei 

Maintenance of anesthesia in both gioups of patients was 
bi means of oxygen and ethei insufflation thiough an appio- 
pnate size Davis-Ciow mouth gag A Foieggei Coppei Ket¬ 
tle? was utilized to vapoiize the ethei Total flow of oxygen 
duimg maintenance was between 1 4 and 2 liteis Foi the pui- 
pose of the study all the patients veie kept in clinical Stage 



ETHER ANESTHESIA FOR TONSILLECTOMY 
STUDIES IN RESPIRATORY ADEQUACY" 

Thomas D Graff, M D , 

Leroy C Harris, M D , 

Thomas D Michael, M D , 

Otto C Phillips, M D , 

Alfred T Nelson, M D , 
and 

Edward T Fox, M D 


With the impiessive technical advancements that have been 
made in the field of thoiacic and caidiovasculai suigeiy din¬ 
ing the past decade, theie has been an inci eased demand foi 
gi eater knowledge of biochemical measuiements that might 
leflect abeirant lespiiatoiy physiology When deviations m 
lespiiatoiy function have been demonstiated by such means, 
causative factois pioposed have included the position of t ie 
patient during the opeiation, the suigical pioceduie itse , 
and the anesthetic technique oi agent ^ While the suigica^ 
and anesthetic challenge foi tonsil and adenoid suigeiy ma'S 
not appioach the magnitude of that foi intiathoiacic 
duies, the impoitance and giavity of tonsil suigeiy, if jn 
by the numbei of cases done as well as by the incidence o 
moitality,^ leads one to suppose that these patients 
close! sciutiny than they now receive in oidei to detec po 
sible physiologic tiespass duiing anesthesia 

The puipose of this study was to deteimme the degiee to 
which respiiatoiy chemistiies deviate dm mg the cliniw co^^ 
ditions imposed by an ethei insufflation anesthesia tec 
Insufflation of oxygen and ethei by means of a suita ® ^ 

gag has been found, clinically, to be a highly satis 
means by which to maintain anesthesia in childien undeig 
tonsil and adenoid suigeiy With this technique, howe , 


*Fiom the Department of Anesthesia The Hospital for the 
"Mariland Baltimoie 17 

Editors Note This manuscript recei\ed in The Lar^nsto 
accepted for publication Aug 5 19G0 

1660 


Atonin' 
Officf ■h"' 



GRAFF, ET AL ANESTHESIA FOR TONSILLECTOMY 1661 


theie IS no feasible way by which the patient’s lespiiatoiy 
effoits can be assisted Woik by Elam and Biown^ has in¬ 
dicated that ethei as an anesthetic agent causes a significant 
inciease in the pioduction of endogenous caibon dioxide Con¬ 
comitantly, the same investigate! s concluded that alveolai 
caibon dioxide accumulation was consistently found duimg 
suigical planes of ethei anesthesia, unless the patient’s venti¬ 
lation was vigoiously assisted In view of such findings, the 
authois undeitook a clinical study of blood pH and blood gas 
lalues to deteimine the extent of lespiiatoiy dysfunction that 
might lesult fiom the use of ethei as the piincipal anesthetic 
agent foi tonsil suigeiy without the benefit of assisted lespi- 
1 ations 


METHOD 

A total of 20 patients was used in this study, langing m age 
fiom foui to 11 yeais A combination of pentobaibital and 
scopolamine was given intiamusculaily one houi pieopeiative- 
b' All of the anesthesias weie given by two physician- 
anesthesiologists, each of whom managed ten cases The 
techniques vaiied only with lespect to the induction phase 
One of the anesthesiologists accomplished induction v^uth open- 
diop Vinethene* and ethei with an oxygen flow of 500 cc pei 
minute beneath the mask. The othei anesthesiologist earned 
out induction bv’ means of a cjxlopiopane and ether sequence 
administeied by a to-and-fio non-absoiption system (leservoii 
bag and mask) v ith a total gas flow of one liter pei minute 
ith this technique lespirations weie assisted thioughout in¬ 
duction During the initial one to two minutes aftei the 
change-over to the insufflation technique, vaining flows (200- 
400 cc /mm ) of cv'clopiopane weie added to the mixtuie of 
oxygen and ethei 

ilaintenance of anesthesia m both gioups of patients was 
bv means of oxygen and ether insufflation thiough an appio- 
piiate size Dams-Crov mouth gag A Foieggei Copper Ket- 
ile V as utilized to vaporize the ethei Total flov' of oxygen 
dunng maintenance v as beW een 1 4 and 2 liters Foi the pm- 
pose of the =tud’ all the patients v’ ere kept in clinical Stage 
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III, plane 2 to 3 surgical anesthesia A 10-degiee Tiendelen- 
buig position was used duiing suigeiy 

Venous blood, aiteiialized accoiding to the technique of 
Goldschmidt and Light,'* was diawn at the following times 

1 when a state of unconsciousness had been accomplished, 

2 just prioi to the change-over to insufflation, 3 on begin¬ 
ning the dissection of the second tonsil, i at the teimination 
of the suigical pioceduie 

Chemical deteiminations peifoimed on the aiteiiahzed 
venous blood included oxygen satuiation (with a cuvette 
oximetei), caibon dioxide content (by a modified Van SlvK^ 
Neil manometric technique),® and pH (glass electiode p 
metei) Calibiation of the cuvette was earned out as e- 
cribed by the manufactuiei® utilizing bloods of known oxygen 
satuiation Such values were calculated fiom oxygen con en 
(Van Slyke-Neil analysis) and hemoglobin deteiminations 
The accuiacy of the oximetei leadings was checked at in ei 
vals duiing the expeiimental peiiod and was found o e 
within ±2 pel cent of calculated values Measui emen ® ° ^ 
were lead only aftei blood samples and buffei solutions m 
been bi ought to constant tempeiatuies and suitab e a jn 
ments had been made with the manual tempeiatuie compe 
sation contiol of the pH metei 

Continuous electiocaidiogiaphic tiacings weie 
an oscilloscope scieen, peimanent tiacings weie ma e v 
indicated Additional obseivations weie made as to ^ 
of the pi eanesthetic medication, the geneial couise o 
thesia, amount of blood loss duiing suigeiy, and the imm 
postopeiative couise m the lecoveiy loom 


RESULTS 

Geneial Clinical Couise 

All of the childien iveie aivake on amval at 
loom Duimg the pielimmaiy piepaiations 
they expiessed no undue concein oi anxiety, and 
classified as being fully coopei ative Table I 
tients’ ages and body weights as well as then l 
values and the duiation of anesthesia An wav pio 
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ing the couise of anesthesia weie limited to an occasional 
mild laiyngeal stiidoi eaily duiing the suigical proceduie 
while ti action was being applied to one oi the othei tonsils 
Tiansient bieath-holding occuiied not uncommonly immedi¬ 
ately following the change-over fi om the to-and-fi o technique 


TABLE I 



Pieopeiatne Data and Duiation 
To and Fro 

of Anesthesia 





Duration 



Ag’e 

Wt 

Anesth 

HGB 

Patient 

Trs 

lbs 

Min 

Gms 

1 SS _ 

6 

42 

20 

118 

2 PD 

—. - 5 

34 

30 

118 

3 PH 

. - 5 

45 

25 

13 0 

4 DS 


55 

25 

13 5 

5 DB _ 

_ 6 

40 

23 

12 5 

6 :m L __ 


45 

35 

13 0 

7 AP 

n 

64 

SO 

13 2 

S PS 

__ 6 

70 

28 

10 0 

9 LW _ 

s 

40 

32 

110 

10 WH 

-- 5 

54 

25 

12 8 

ATeraee . R 9 

48 9 

27 3 

12 3 



Open Drop 






Duration 




Wt 

Anesth 

HGB 

Patient 

Trs 

lbs 

Min 

Gms 

U CP _ 


90 

50 

115 

12 CH _ 

6 

46 

40 

13 0 

13 SS _ 

6 

41 

33 

12 8 

14 CB 

6 

44 

35 

13 0 

15 ES _ 

9 

80 

30 

12 0 

16 PS 

7 

50 

25 

10 8 

17 A.S _ 

5 

44 

40 

11 8 

IS BH 

i. 

41 

40 

US 

19 JP _ 


46 

33 

12 6 

20 M P . 

5 

49 

32 

13 8 


__ 

— 

-- 

— 

Average _ 

.. 6 0 

531 

36 0 

12 3 


to insufflation, but m each case this was lemedied by adding 
cyclopropane to the oxj'gen-ether mixtuie foi two to thiee 
minutes. Blood loss was considered to ha\e been minimal to 
axerage m all cases except one (CP), in whom difficult^' 
with oozmg was not only marked during the proceduie, but 
also continued into the postoperatue period at which time 
the child %’'as transfu=ed with one umt of blood 
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Blood Chemist') les Dui'ing the Anesthesia 

We note fiom Table II that oxygen satuiations weie m ex¬ 
cess of 93 per cent duiing maintenance of anesthesia (insuf¬ 
flation) with one exception, (CP), whose satuiation value 
fell to 76 pel cent at the time of the commencement of dis¬ 
section of the second tonsil As would be expected, the to-and- 

TABLE II 

Arterialized Blood Oxjgen Satuiation (Per Cent) 


To and Fro 



Patient 

a 

b 

c 

d 

1 

S S 

98 5 

99 5 

99 5 

99 5 

2 

PD 

100 0 

100 0 

100 0 

99 5 

3 

FH 

95 5 

98 5 

100 0 

99 5 

4 

D S . 

93 0 

98 0 

98 5 

9S0 

5 

D B 

94 0 

99 5 

99 5 

99 0 

6 

ML 

96 5 

98 0 

94 5 

97 0 

7 

AP 

98 0 

100 0 

99 5 

9S0 

8 

PS 

95 5 

100 0 

99 5 

99 0 

9 

LW 

96 5 

98 5 

99 0 

9S5 

10 

WH 

99 0 

99 0 

99 5 

99 5 

Average 

96 7 

99 2 

99 0 

98 4 




Open Drop 




Patient 

a 

b 

c 

d 

11 

CP 

88 0 

80 0 

76 0 

915 

12 

CH 

96 5 

98 5 

98 5 

98 5 

13 

S S 

81 5 

98 5 

99 5 

98 5 

14 

CB 

89 5 

88 0 

93 3 

9G 5 

15 

E S 

91 0 

98 0 

97 5 


16 

FS 

94 5 

98 5 

97 0 

96 5 

17 

AS 

95 0 

90 0 

97 5 

97 5 

18 

B H 

93 0 

96 5 

96 5 

98 5 

19 

JF 

93 5 

96 0 

96 0 

9o y 

20 

P 

S3 0 

99 5 

97 0 




_ 

_ 

-- 

- 

Aveiage 

90 6 

94 4 

95 0 

96 S 


a —Induction 

b—Changrin^ fiom lo and fio to insufflation 
c—Beginning dissection of second tonsil 
d—Termination of suigical pioceduie 


fio assisted lespiiation technique of induction lesulted in 
better oxygenation duiing this phase of anesthesia than fh 
the open-diop technique With lespect to caibon dioxide 
contents (see Table III), blood samples diawn duiing tK 
open-diop to insufflation sequence gave no indication of 0 . 
letention duiing maintenance anesthesia The initial a\eiage 
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\alue of 46 9 Vols pei cent undoubtedly lepiesents the effect 
of bieath-holdmg just piioi to loss of consciousness The 
closed to-and-fio induction technique bi ought about an avei- 
age inciease in the caibon dioxide content of 5 Vols pei cent 
ovei the initial leading This accumulated caibon dioxide 


TABLE III 

Artenalized Blood CO_ Content (Vol%) 


To and Fro 


Patient 


a 

b 

c 

d 

1 S S _ 


413 

46 1 

40 7 

40 4 

2 PD 


36 7 

46 8 

39 5 

41 5 

3 PH 


43 2 

47 6 

40 0 

37 6 

4 DS 


44 3 

49 1 

431 

42 6 

5 DB 


45 8 

49 0 

46 1 

43 4 

e ML 


35 6 

43 2 

40 0 

34 0 

7 AP 


47 2 

50 5 

44 4 

44 4 

8 PS 


41 0 

44 0 

42 0 

39 5 

9 L W _ 


39 3 

45 2 

38 8 

39 0 

10 WH 


414 

44 5 

41 2 

39 5 

At erage 


416 

46 6 

416 

40 2 




Open Drop 



Patient 


a 

b 

c 

d 

11 CP _ 


44 6 

40 3 

38 7 

39 6 

12 CH 


47 5 

42 2 

39 2 

39 8 

13 SS 


49 7 

421 

41 7 

417 

14 CB 


48 4 

48 6 

45 7 

43 5 

15 ES 


48 4 

42 4 

42 1 

431 

16 PS 


52 3 

44 1 

42 8 

42 0 

17 AS 


47 5 

44 6 

40 3 

40 6 

18 B H 


42 8 

413 

41 4 

37 5 

19 JP _ 


39 3 

34 2 

35 0 

39 3 

20 M P 


48 6 

42 3 

41 7 

— 

At erage 


46 9 

42 2 

40 9 

40 8 


a -—Induction 

—Changing- fiom to and fro to insufflation 
—Beginning dissection of second tonsil 
—Termination of surgical proceduie 


as completely eliminated by the time the fii st tonsil had been 
lesected pH deteiminations (see Table IV) showed no le- 
maikable vaiiations in acid-base balance, except foi a mild 
lespiiatoiy acidosis duimg induction with the to-and-fio 
technique With the change-ovei to insufflation, the aveiage 
pH letuined to a piesumably normal value 
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TABLE IV 

Aiteiialized Blood pH 


To and Pro 



Patient 

a 

b 

c 

d 

1 

SS 

7 41 

7 38 

7 43 

TU 

2 

PD 

7 40 

7 37 

7 41 

7 38 

3 

PH 

7 46 

7 42 

7 42 

— 

4 

DS 

7 35 

7 30 

7 38 

7 41 

5 

DB 

7 36 

7 34 

7 40 

7 44 

6 

ML 

7 38 

7 35 

7 38 

7 40 

7 

AP 

7 38 

7 34 

7 42 

7 44 

8 

PS 

7 30 

7 38 

7 41 

7 40 

9 

LW 

7 40 

7 35 

7 48 

7 48 

10 

WH 

7 41 

7 37 

7 45 

7 47 

Aveiage 

7 39 

7 35 

7 42 

7 44 




Open Drop 




Patient 

a 

b 

c 

(i 

11 

CP . 

7 38 

7 38 


7 40 

12 

CH 

7 36 

7 38 

7 38 

i Si 

13 

SS 

7 38 


7 41 

7 40 

14 

CB 

7 43 

7 42 

7 45 

T 48 

15 

ES 

7 42 

7 46 

— 


16 

PS . 


7 48 


7 50 

17 

AS 

7 36 

7 41 

7 43 

7 40 

18 

BH 

7 42 

7 35 

7 33 

< 3S 

19 

JP 


7 45 

7 42 

{ 4v 

20 

M P 

7 45 

7 49 

7 47 


Average 

7 40 

7 42 

7 42 

_ 742 


a —Induction 

b—Cbangring- from to and fio to insufflation 
c—Beginning' dissection of second tonsil 
d —Termination of surgical procedure 


Electi ocm diogiOiphtc Changes 

Aside fiom mmimal changes in caidiac late, 18 of the chil- 
dien showed no variation in then electiocaidiogiaphic tiac- 
mgs The lemaming two patients developed conduction de¬ 
fects duiing the latter part of the maintenance phase of anes¬ 
thesia This consisted of a nodal ihjdhm in one child (J 1 L 
and a fiist-degiee heart block in the other (C B) Both o 
these abnormal patterns letmned to noimal sinus ihvthms 
befoie the teimmation of the pioceduies 

DISCUSSION, 

Whitteiidge' voiced the classical description of the influence 
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of ethei on lespiiatoiy beliavioi in stating that the lespiiatoiy 
centei iias stimulated leflexly by ethei until the deepei planes 
of smgical anesthesia \\eie i cached, at which time theie was 
a 1 eduction in both tidal volume and minute volume In a 
lecently edited textbook of phaimacology,' the sectional au- 
thoi states that body metabolism is ieduced by ethei, and, in 
the absence of anoxia oi caibon dioxide letention, theie is no 
upset m acid-base balance 

In an excellent leview of pediatiic anesthesia, Stephen" 
defined good anesthesia as that which caused “minimal dis- 
tuibance of the patient’s basic physiologic functions ” In¬ 
cluded in this leview was a ciitical analysis of the open-diop 
technique m which Stephen pointed out that the technique was 
essentially limited to ethei, which pioduces metabolic acidosis 
uhen used in lelaxing concentiations Watious^” stiessed the 
inipoitance of actively suppoiting lespiiations duiing all 
tjpes of inhalational anesthesia so as to combat the tendency 
of such agents to cause hypoxia and lespiiatoiy acidosis 
Beechei' has piesented data to show that patients leceiving 
ethei foi thoiacic suigeiy develop a combined lespiiatoij 
and metabolic acidosis unless the patient’s ventilatoiy effoits 
aie vigoiously assisted He called attention to the fact that 
the oxygen tensions weie geneially satisfactoij' at the time 
when the caibon dioxide tensions weie dangeiously high 
Similai studies”substantiated this notewoithy clinical le- 
poit and pioyided fuithei evidence as to the possible dis- 
tui bailee in acid-base balance lesultmg fiom ethei anesthesia 
Bunkei” found that most infants and about 50 pei cent of 
childien between the ages of one to 12 yeais develop model ate 
deglees of metabolic acidosis duiing ethei anesthesia 

In contiast to patients undeigoing thoiacic piocediiies, 
Beechei” was able to show that adults anesthetized lyitli ethei, 
but kept in a supine position, failed to develop metabolic 
ucidosis, fuitheimoie, they have no tendency to accumulate 
alveolai caibon dioxide oi build up fixed acids In extia- 
tioiacic piocediues undei deep ethei anesthesia, Gabbaid” 
noted that alveolai ventilation was sufficient to maintain 
noimal aiteiial caibon dioxide tensions In seieial instances, 
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TABLE IV 

Aiteiialized Blood pH 


To and Pro 



Patient 

a 

b 

c 

(1 

1 

S S 

7 41 

7 38 

7 43 

7 4-i 

2 

P D 

7 40 

7 37 

7 41 

7 38 

3 

PH 

7 46 

7 42 

7 42 

— 

4 

D S 

7 35 

7 30 

7 38 

741 

5 

DB 

7 36 

7 34 

7 40 

7 44 

6 

ML 

7 38 

7 35 

7 38 

7 40 

7 

AP 

7 38 

7 34 

7 42 

7 44 

8 

PS 

7 30 

7 38 

7 41 

7 40 

9 

LW 

7 40 

7 35 

7 48 

7 48 

10 

WH 

7 41 

7 37 

7 45 

7 47 

Average 

7 39 

7 35 

7 42 

7 44 




Open Drop 




Patient 

a 

b 

c 

d 

11 

CP 

7 38 

7 38 

7 40 

7 40 

12 

CH 

7 36 

7 38 

7 38 

7 

13 

SS 

7 38 

7 40 

7 41 

7 40 

14 

CB 

7 43 

7 42 

7 45 

7 48 

15 

B S 

7 42 

7 46 

— 


16 

FS 

7 40 

7 48 

7 50 

7 50 

17 

AS 

7 36 

7 41 

7 43 

7 40 

18 

BH 

7 42 

7 35 

7 33 

7 38 

19 

JP 

7 40 

7 45 

7 42 

7 40 

20 

MP . 

7 45 

7 49 

7 47 


Average 

7 40 

7 42 

7 42 

7 42 


a —Induction 

1)—Changing- from to and fio to insufflation 
c—Beginning dissection of second tonsil 
d—Termination of surgical procedure 


Electrocaidiogia/phic Changes 

Aside from minimal changes in caidiac late, 18 of the chil- 
dien showed no vaiiation in their electiocaidiogiaphic tiac- 
ings The lemaining two patients developed conduction de¬ 
fects duiing the lattei pait of the maintenance phase of anes¬ 
thesia This consisted of a nodal ihythm in one child (J ^ 
and a fiist-degiee heait block in the other (CB ) Both o 
these abnoimal patterns returned to noimal sinus ili\t ms 
befoie the teimination of the pioceduies 

DISCUSSION 

Whitteiidge" voiced the classical desciiption of the influence 



GRAFF, ET AL ANESTHESIA FOR TONSILLECTOMY 1669 


of caibon dioxide duiing the induction phase (Luiie, et al 
as well as duiing the peiiod immediately following the change- 
ovei to an open insufflation sj'stem when the accumulated 
caibon dioxide might be lapidly eliminated (Blown and Mil- 
lei’®) Such feais failed to mateiialize, as all the childien 
m the to-and-fio induction gioup shownd noimal electio- 
caidiogiaphic tiacmgs thioughout then* courses of induction 
and maintenance Refeience to Table II show'^s that these 
patients W’^eie extiemely wnll oxygenated, a factoi w'hich, ac- 
coiding to Jacoby,^" is most impoi*tant in pi eventing abnoimal 
caidiac ihythms 

It IS impoitant to point out that all of these cases weie 
managed in conjunction wnth coopeiative and pioficient oto- 
laijngologists, highly cognizant of an way pioblems We 
ceitainly do not mean to infer that patients undei going ton¬ 
sillectomies with this method nevei develop laijmgeal stiidoi, 
hypoxic episodes, oi caidiac airhythmias We do believe, how- 
evei, that the infoimation piesented heie show’^s that a piop- 
eily conducted insufflation technique can fulfill Stephen’s 
ciiteiia of good anesthesia by causing “minimal distuibance 
of the patient’s basic physiologic function”, and thus piovide 
safe and leliable anesthesia foi childien undei going such 
elective suigeij’, nevertheless, theie should be no question on 
the pait of the anesthesiologist oi the suigeon that an alterna¬ 
tive endotiacheal technique and a means of aiding of sup¬ 
planting the patient’s exchange be immediately available in 
the event lespiiations become depiessed, obstiucted oi othei- 
vise ineffective 


SUMMARY 

A study \\as conducted to deteimine the piesence oi ab¬ 
sence of abeiiant lespiiatoiy function duiing ethei-insuffla¬ 
tion anesthesia fox tonsil and adenoid suigeij- Analysis of 
seiial blood chemistiies showed that oxygen satuiation in all 
but one patient was in excess of 93 pei cent duiing mainte¬ 
nance anesthesia, while duiing the same phase caibon dioxide 
and pH values showed no lemaikable vaiiations 

Electiocaidiogiaphic monitoimg failed to show any ab- 
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the ventilation was actually inci eased to the point of causing 
lespiiatoiy alkalosis 

In the piesent study, theie aie numeious clinical factois 
which might possibly lead to findings of lespiiatoii in¬ 
adequacy These aie 

A Depiessed minute volume due to deep suigical planes 
of anesthesia 

B Unsuppoited lespuations 

C Tiendelenbiug position, in which diapiiiagmatic ef¬ 
ficiency is impaiied 

D The age of the patients 

E Suigical manipulation, letiaction and packing m the 
immediate vicinity of the glottis 

The composition and analysis of blood chemistiies in oui 
senes of patients failed to show that the above factois mateii- 
ally affected lespuatoiy function With the exception of one 
patient (CP) m the open-diop induction gioup, all the ciul- 
dien showed oxygen satuiations of 93 pei cent oi bettei 
thioughout the maintenance peiiod (aftei change-ovei to in¬ 
sufflation) We have no explanation foi the exceptional 
low oxygen leadings of this one patient who demonstiated no 
unusual an way pioblem Of some significance peihaps is tie 
fact that this child had a chionic uppei lespnatoiy-tiact in¬ 
fection and a lectal tempeiatuie of 100° F Duiing the pio- 
ceduie, the blood was considered to be daik by both the anes 
thesiologist and the suigeon This same patient had excessne 
oozing postopeiatively 

Duiing the maintenance phase of anesthesia, the caihon 
dioxide and pH leadings showed no indication of eitliei los 
piiatoij’’ 01 metabolic acidosis Utilizing the to-and-fio non 
absoiption technique theie was the expected caibon dioxKC 
letention which was leflected in a small diop m the a^elage 
aiteiial pH The gieatest concern ovei such a letention o 
caibon dioxide was the possibility that abnonnal ventiicu ai 
ihythms might occui in association with the high blood eie 
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fects of Anesthesia m :Man I Acid-Base Balance During Ethei -Anes 
thesia Joitr Pharmacol and Expei Tlierap 9S 3S, 1950 

15 Lurie, A A Jo>es, R E , LI^DE, H , Price, M L , Driprs, R D , 
and Price, H L C\ clopi opane Anesthesia I Cai diac Rate and Rhvthni 
During Stead\ Levels of Cvclopi opane Anesthesia or Normal and Elei ated 
End Espiratoi V Caibon Dioxide Tensions Anesthcswlogu, 19 457, Julv, 
195S 

16 Broivx, E B , Jr , and Miuxr, P A Ventiicular Pibiillation F\)l 
lowing Rapid Fall m Aheolai Carbon Dioxide Concentration Amo 
Jour Plujswl 169 56, Apiil, 1952 

17 J\coBi, J , ZiEGLEP, C , Hajielbebc, W’ _ MocG, A , IvLASSEX, K., and 
Floet, P Caidiac Allh^thmla Effect of Vagal Stimulation and Hvpoxia 
Anesthesiology, 16 1004, Noi , 1955 


gill memorial eye, ear and throat hospital 

34TH ANNUAL SPRING CONGRESS 

The Gill Menioiial Eye, Eai and Thioat Hospital vnll hold 
its Thiity-Foiirtli Annual Spiing Congiess in Ophthalmologj’ 
3nd Otolaiyngologj- and Allied Specialties, Apiil 3-8, 1961 
Theie will be 20 guest speakeis and 50 lectuies 
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noimal iliythms during induction oi maintenance anesthesia 
Minoi conduction changes Avei e noted in two cases late in the 
couise of anesthesia 

Such data have demonstiated that in childien with an age 
lange of fiom foui to 11 yeais satisfactoiy oxygenation and 
acid-base balance may be maintained in deep suigical phases 
of ethei anesthesia when administeied by an insufflation 
technique 
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t^veen supiaglottic lesions and lesions involving the caitilagi- 
nous box of the laijTix ^ These deseive paificulai sepaiation 
in teaching, so that an impiovement in piactice may occui 

Eve^ has pointed out how obstiuction to the an way may oc¬ 
cui when the epiglottis is inadveitentlj' foiced into the an way 
111 such a mannei that it cannot be displaced He examined a 
Mctim of electiocution The epiglottis was fiimly wedged in 
the supeiioi laijmgeal apertuie by the musculai foices gen- 
eiated by the cuiient Eve felt that if the electiical cuiient 
had not killed the patient, he would have been asphj-xiated 
He fuithei suggests that ceitain sudden deaths obseived dui- 
ing bombing attacks mav be due to the foice of the shock 
wave of the explosion jamming the epiglottis into the supeiioi 
Jaijmgeal apeituie at a time when the patient was m the phase 
of expnation Undei these cncumstances, having insufficient 
ail in the lung to foice the epiglottis out of the supeiioi laijm- 
geal apeituie, the patient is theieby asplnmated He sug¬ 
gested this as an explanation foi the obseiied fact that two 
pel sons 111 a blast aiea mav be standing side by side un- 
injiued by any fhnng pai tides One lives, and the othei dies 
In Eve’s opinion, the one ivlio dies may ha\e been at the end 
of an expiiatoiy cycle when the shock wave stiiick and was, 
tlieiefoie, unable to foice the occluding epiglottis out of the 
supeiioi laijmgeal apeituie 

A similai situation has been desciibed by Millei ® with 
legald to acute epiglottitis in childien One of the chaiactei- 
istic featuies of the dvspnea iii acute epiglottitis is its \aii- 
abihtv This IS due to the fact that swollen and edematous 
tissues of the epiglottis and supeiioi lai^mgeal apeituie aie 
not fixed by the laijmgeal caitilages These tissues pioduce 
obstiuction which \aiies with the degiee of swelling, the 
position of the head, the conti action of the phaijmgeal mus- 
culatuie, and the foice of lespiiation With a swollen mass 
of tissue o\eihnng the supeiioi laijTigeal apeituie, it is easy 
to undei stand how a situation such as E\e has suggested could 
occui The patient suffei-s a bout of paioxvsmal coughing, 
exhausting an in the lung, and then attempts to mspiie quick- 
pulling the swollen tissues of the supiaglottic aiea into 



CURRENT UTILIZATION OF TRACHEOTOMY 
AS A THERAPEUTIC MEASURE'•f 

A Review of the Literature and an Analysis of 526 Cases 


Joseph P Atkins, M D , 
Philadelphia, Pa 


Tiacheotomy has long been a fascinating opeiation in me i- 
cal annals Caelius Auielianus^ lecoids the peifoimance o a 
tiacheotomy in Rome in the Fiist Centuiy, B C It hns been 
lefeiied to by Galen and was ceitainly peifoimed o 
by Antonio Musa Biasavola - The woid “tiacheotomy ap 
peaied in the woiks of Thomas Fienus in 1649 The opeia 
tion at that time was done foi the lelief of high obstuic ion 
111 the airway Foi this puipose, tiacheotomy ^ 

cleaily indicated pioceduie and has been accepted . 

Clans to this day In lecent yeais, a changing coiicep ° . 

function of tiacheotomy has developed which has e\ 
the usefulness of tiacheotomy and changed many o i 
ideas which pieviously suiiounded this opeiation 
puipose of this papei to examine the piesent i 
1 elation to cuiient teaching, as well as cuiien 
utilizing the pioceduie and to considei possible avenues 
by future piogiess may be made 


OBSTRUCTION TO THE AIRWAY AS AN INDICATIO^ 

FOR tracheotomy 

Although the classical indication foi tiacheotonn ha 
high obstiuction in the an way, it is notewoi 
many authors tend to create a single j,„sticall' 

fining the variations in high obstruction v in 

alter one’s clinical judgment with legaid to (.g j^g. 

high lespiiatoiy obstiuction, a distinct differenc 

- 1 Lan npeal Sun-' r' 

'Fiom the clinics of Bioncliolog^ ^sopl^agolo^^ an 
of the Uniiersit\ of Penns^U inia t nr^ ngolof-lcal Ithhi 

TPresented as a candidates thesis to the Mnerican ha 
logical and Otological Soc.en 1960 T,,,. I v n.o-=cope OfU'-'' 

Editors Note This ininuscript Iecel^ed in The h 
accepted for publication \us S 1960 
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contiibution of the otolaijTigoIogist As eaily as 1911, Cheva- 
Iiei Jackson^ called attention to the fact that a patient may 
hteially dioira in his omi secietion, but it lemained foi Lee, 
Tuckei, and Cleif“ to demonstiate b 5 ' bi onchoscopj' that atelec¬ 
tasis was caused bj* the mechanical obstiuction of bionchi by 
secietion and that lemoval of the obstiuction lestoied pul- 
monaiy ventilation This concept was also aided bj* the con- 
tiibutions of Coiyllos The acceptance of this idea by the 
piofession geneially was slow, but in hospitals with well 
established bionchoscopic sei vices, postopeiative atelectasis 
nas fiequentlj'' managed bj^ bionchoscopic aspiiation ^^Hieie 
the conditions that pioduced the accumulation of secietion 
weie non-iecuiiing, bi onchoscopj' pioved to be the ideal meth¬ 
od of tieatment and lemains so todaj’^ The success of bi on¬ 
choscopj' was less satisfactoij' wheie failuie of the expulsive 
mechanism of the lung peimitted the le-accumulation of se¬ 
cietion The woik of Gallowaj'”” demonstiated the 
importance of aiiwaj' obstiuction bj' secietion in poliomj'elitis, 
and the usefulness of tiacheotomj* in o\ei coming this con- 
stantlj' lecuiimg obstiuction The accuiacj' of his obseiva- 
tions was lapidlj’ attested bv numeious obseivexs,^^ 

so that tiacheotomy in bulbai poliomyelitis became an 
accepted method in this countij* In England, it was not until 
Lassen’s-^ lepoit of the Copenhagen epidemic of poliomj'elitis 
in 1953 that the use of tiacheotomj' foi secietoiv obstiuction 
V as V idelv accepted 

Tiacheotomj- came to be applied to a gieat manv diffeient 
disease situations, including tetanus,-'botulism,^'’ bai- 
bituiate poisoning,^* eclampsia,^-lepiusv,®" hvdiophobia,"" 
and ceitam alleigic emeigencies In oui ovm clinic we veie 
able to demonstiate maiked impielement in the management 
of iieuiosuigical patients as nas lepoited bj- Tajdoi and 
Austin^' Tiacheotomv has come to be accepted as an es¬ 
sential pait of the management of patients with depiession of 
the cential neivous sj^stem i elated to neuiosiiigeiv,"^ acute 
head tiauma,"'’^'’^* and otliei causes of unconsciousness 

Kime^- has lecommended that the depth of unconsciousness 
be 1 elated to levels of anesthesia as a ciiteiion foi election of 
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the glottis like a coik into a bottle The patient with insuf¬ 
ficient ail in the lung is unable to expel the edematous tissues 
fiom the ail way and is instantly suffocated 

The entire siipiaglottic an way is subject in gieatei oi less 
degiee to this same soit of vaiiable obstiuction This type 
of obstiuction should be lecognized as a clinical entity dis¬ 
tinctly different from obstruction in the region of the caiti- 
laginous box, yvheie the size of the airway tends to diminish 
by regular progression Glottic and subglottic obstiuction in¬ 
volves this cartilaginous box and produces a clinical pictuie 
where a clear-cut relationship exists between the symptoms 
of obstruction and the need for tracheotomy It has been 
our practice to separate sharply those obstructive lesions 
arising in the supraglottic area yvheie obstruction is variable 
and the moment of asphyxia is completely unpredictable Foi 
these, only three possible courses can be observed 1 lelieie 
the obstruction, 2 literally stand by the patient prepared to 
do an immediate tracheotomy’’, or 3 tiacheotomize in oidei o 
guarantee a free airway until such time as the supiaglo ic 
obstruction is relieved With regard to obstruction at le 
level of the glottis, it is possible to allorv an obstruction o 
exist until that point is reached yydiere the patient shovs, in 
addition to stridor and retraction, the evidence of inadequa e 
ventilation as demonstrated by*^ pallor, restlessness, a igne, 
syveating, and the inability'^ to sleep 

The concept of tr acheotomy’’ as a method of 
obstruction exclusively persisted to modern times As ^ ® ^ 
1934, Figi' could report 200 consecutwe patients 
206 tracheotomies yy^eie performed In this group, 1 '' 

done for carcinoma of the larynx, 25 for goiter, 14 for oi 
body’, and eight for laryngeal papillomata In none ° 
cases reported by Figi yvas there any mention of tiacieo 
for the relief of bronchial obstruction 

THE ROLE OP TRACHEOTOMY IN THE MANAGEMENT OF 
PULMONARY AND VENTILATORY PROBLEMS 

The remarkable extension of tracheotomy to the ^ 

of pulmonary and ventilatoiy problems has been aig 
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contiibution of the otolaijTigologist As eaxly as 1911, Cheva- 
liei Jackson® called attention to the fact that a patient may 
hteially diomi in his omi secietion, but it lemained foi Lee, 
Tuckei, and CleiP to demonstiate by bionchoscopy that atelec¬ 
tasis was caused by the mechanical obstiuction of bionchi bv 
secietion and that lemoval of the obstiuction lestoied pul- 
moiiaiy ventilation This concept was also aided by the con- 
tiibutions of Coiyllos The acceptance of this idea by the 
piofession geneiall 5 ' was slow, but in hospitals with well 
established bionchoscopic sei vices, postopeiative atelectasis 
was fiequently managed by bionchoscopic aspiiation Wheie 
the conditions that pioduced the accumulation of secietion 
^veie non-iecuiiing, bionchoscopy pioved to be the ideal meth¬ 
od of tieatment and lemains so today The success of bion¬ 
choscopy nas less satisfactoiy ^^hele failuie of the expulsive 
niechamsm of the lung peinutted the le-accumulation of se¬ 
cietion The woik of Galloway” demonstiated the 

unpoitance of auwav obstiuction by secietion in poliomyelitis 
and the usefulness of tiacheotomy in oiei coming this con¬ 
stantly lecuiiing obstiuction The accuiacy of his obseiva- 
tions was lapidly attested by numeious obseiveis,*''” ” 

'■ =” so that tiacheotomy in bulbai poliomyelitis became an 
accepted method in this countiy In England, it was not until 
Lassen's== lepoit of the Copenhagen epidemic of poliomyelitis 
in 1953 that the use of tiacheotomy foi secietoiv obstiuction 
was Widely accepted 


Tiacheotomy came to be applied to a gieat many diffeient 
disease situations, including tetanus,-' =' botulism,®" bai- 
bituiate poisoning,®* eclampsia,®-®®®* lepiosy,’® hydiophobia,®’ 
and ceitain alleigic emeigencies In oiu own clinic we weie 
able to demonstiate maiked impiovement in the management 
of neuiosuigical patients as was lepoited by Tavloi and 
Austin ®' Tiacheotomy has come to be accepted as an es¬ 
sential pait of the management of patients with depiession of 
the cential nei\ous system i elated to neuiosuigeiy,®® acute 
head tiauma,®’*"” and othei causes of unconsciousness 

Kime*® has lecommended that the depth of unconsciousness 
be 1 elated to levels of anesthesia as a ciiteiion foi election of 
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tiacheotomy A unique application of tiacheotomy in neuio- 
suigical pioblems is its use by Jackson and Cartel “ to pie- 
vent the building up of an piessuies in the uppei lespna- 
toiy tract, in ordei to pi event the escape of an into tlie 
meninges fiom a skull fiactuie communicating with the uppei 
lespnatoiy tiact 


The acceptance of tiacheotomy in geneial suigical seivices 
was somewhat slow, though eveiyone lecognized the necessitj 
of tiacheotomy in thyioid suigeij”^^ wheie the indication vas 
usually high obstiuctive dyspnea The demonstiation b\ 
Haight^® in 1938 that the inti eduction of an aspnating cathetei 
into the tiacheobionchial tiee would i educe postopeiative pu 
monaiy complications by mechanically lemoving secietions 
and stimulating cough to foitify the expulsive mechanism o 
the lung showed the usefulness of this concept in geneia 
suigeiy •‘® 

In thoiacic suigeiy, tiacheotomy has become an 
pait of the aimamentaiium foi a numbei of leasons 
Wheie theie has been a pulmonaiy lesection and a maigin^^ 
ventilating aiea lemains, the accumulation of 
paiticulaily mtoleiable to the patient A similai in ei ei 
with lespiiation is encounteied in ciushing inj lines 
chest 

D’Abieu=- m his lecent text states that tiacheotomy 
be peifoimed without hesitation as eaily as possible m 
inj lines of the chest whenevei paiadoxical of 

effective lespiiation, dyspnea, cyanosis, and the ^ 
the patient to cough up bionchial secietion aie o moi 
developing 


The tieatment of bums constitutes a peculiai mdica 
tiacheotomj’ because a vaiiety of elements entei m 
dications Bums of the neck may be associate vi ^nouth 
of the bum aiea If the face is involved, the eyes a 
may become closed by swelling, and vhen vomi m 

theie IS dangei of aspiiation An ° „nd cough 

to the deepei tissues may inteifeie with i^spii^atio 
A fuithei factoi is the possibility of injuiy bj the 
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of hot 01 nutating fumes Monciief^^ feels that an can be 
cooled so lapidly that bums fiom this cause aie laie, but 
notes that steam and iiiitant smokes can pioduce theimal oi 
caustic injuiy to the tiaclieobionchial tiee itself Undei these 
cncumstances, we have seen seiious damage to the lespnatoiy 
tiact with a tin eat to the an way fiom edema, exudate, and 
slough of the mucosa with long teim seiious impaiiment to 
pulmonaiy function Of a thousand bum cases obseived by 
Monciief, 84 lequned tiacheotomy 

TRACHEOTOMY IN RESPIRATORY FAILURE 

The cm lent mteiest in pulmonaiy function has encouiaged 
obseiveis to i elate lespnatoiy pioblems to the total function 
of lespnation In addition to the local pioblem occuiiing in 
the lung, the failuie of sufficient cential neivoiis system diive 
to maintain adequate ventilation and the effects of such loss 
must be consideied Among the eaihest attempts to 

maintain ventilation undei these cncumstances, the Diinkei 
Respiiatoi was a definite advance It soon became appaient, 
hoiievei, that accumulation of secietion could nullify the use¬ 
fulness of this type of tieatment Tiacheotomy, theiefoie, 
''as employed to peimit access to the an way The use of this 
cumbeisome appaiatus which competed with the tiacheotomv 
tube foi the neck aiea complicated the tieatment but con¬ 
stituted a distinct advance 

Anothei solution to the pioblem of loss of lespiiatoiT diive 
"as the use of a cuffed oio-tiacheal tube with foiced ventila¬ 
tion thiough the mouth Such tubes aie quite effective foi 
biief peiiods of time, but if it is necessaiy to maintain ventila¬ 
tion in this way, seveial dlsad^antages appeal They aie not 
"ell toleiated by a conscious patient, they lendei aspnation 
of bionchial secietion difficult, they fiequently lose lumen bv 
enciustation of secietion within the tube itself, and they tend 
to mciease the amount of dead space Respiiatoiy failuie is 
eiicounteied not only in disease of the cential neivous system 
und muscles, but also in emphjsema and acute lespiiatoii 
infections Westlake '' studied the aiteiial blood gases of 30 
patients vith acute lespnatoiy infection In six of these vho 
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had no pievious chest difficulties, the aiteiial caibon diovide 
piessuie was noimal, however, 18 of 24 with a histoir of 
curomc bionchitis and emphysema disclosed an aiteiial caibon 
loxide tension five to 32 millimeteis above that obtained on 
lecoveiy He consideied these to be m acute lespnaton 
ai me The accumulation of caibon dioxide in sufficient 
concentiation pioduees a piofound naicotic effect on lespi- 
latoiy diive, so that functionally theie is, in addition to livpei- 
capnia, inci easing anoxemia and lespiiatoiy acidosis West- 
lake enumeiates the following symptoms inci eased mtia- 
cianial pressiue, choked discs, headache, mental confusion, 
hallucinations, sweating, myoclonic jeikmg, incieased caidiac 
output, pulmonaiy hypeitension, and congestive heait faiUue 
In patients such as these, the admmistiation of oxygen le- 
duces the anoxic diive and theieby diminishes ventilation vith 
the piodiiction of a vicious cncle consisting of inci easing 
hypei capnia and inci easing cential neivous si stem naicosis 
By incieasing ventilation, the carbon dioxide can be lemoved, 
and lespiiatoiy function tends to be lestoied In these cu- 
cumstances, the use of a tiacheotomy tube with a cuff svn- 
loundmg it gives a sealed aiiway foi ventilation which can be 
maintained satisfactoi ily by the use of one of the nevei 
mechanical lespiiatois, such as that desciibed by Bennett 
With this type of appaiatus, a fiim connection between the 
tiacheotomy tube and lespiiatoi is necessaijs but when an 
an-tight system has been achieved, the patency of the aiiva^ 
is easily maintained and ventilation can be satisfactoi ih 
earned on 

A tiacheotomy tube devised by Di Thomas Cannaid and 
the authoi has been found extiemelj' satisfactoiy in situations 
wheie assistance to lespiiation is leqiiiied The fundamental 
ingiedients of this tube aie the inflatable cuff which stu- 
lounds the tube and the fitting on the innei cannula When 
the tube lies m place, this cuff is in the ti achea and is inflated 
so that a tight system is developed between the aim a} 
the tiacheotomy tube The innei cannula of this tube is pio- 
vided with a fitting that allows a tight connection to be made 
by the gas appaiatus using the Foieggei fitting This pei- 
mits the full diametei of the tiacheal tube to be used foi len- 
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tilation and diminishes lesistance within the system It can 
be used foi long peiiods of time, the cuff does not cause in- 
juiy to the tiachea, and it can be fitted easily to vaiious types 
of ventilating appaiatus which aie now available (see Fig 1) 

tracheotomy in chronic pulmonary insufficiency 

Recent inteiest has been demonstrated in the treatment of 
chionic pulmonary disease, such as emphysema and the pul- 




Fic- 1 Tne- Carnard-4tkii3‘= tub<» th® ofcludins cuff inflat<=‘d 

snd cannula ith «.h*^ For<^g-jr<=*r t^p*=- fittme for connection to a 

n'*-r*hanir^l ^ntilatina^ <Mad#^ b' P PiHinc ^on Co ) 


monaiw aspects of cjstic fibiosis by a technique called tracheal 
fenestration/”'' This is a surgical pioceduie that results 
m a fii-mly epithelialized mucocutaneous opening into the 
trachea pio\nded with lip-lihe \ahes that can act as a closing 
mechanism. It is intentionally designed to obwate the wear- 
mg of a metal cannula The opening therebj* produced in the 
tracnea admits =emi-ngid catheters for the purpose of aspi- 
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lating bionchial secietion from these patients with chionic 
pulmonaiy disease The advocates of the method contend 
that the ciitical factoi in the disability of such disease is not 
the quantity of secietion but the leduced pulmonaiy leseive 
associated with a failuie of the cough mechanism Thei 
claim the effects of aspiration extend beyond the immediate 
lelief fiom discomfoit and asphy^xia Tiacheal aspiiation is 
often followed by piolonged impiovement so that the fie- 
quency of aspiiation becomes less and less, and eveicise 
toleiance impioves This would paiallel the expeiience one 
sees in patients wealing conventional tiacheotomy tubes, 
wheie the impiovement is attiibuted to the elimination of the 
effects of infection which almost automatically follows an 
impiovement in pulmonaiy diainage Following the fenestia- 
tion opeiation, patients aspiiate themselves and leain to con- 
tiol the flaps with digital piessuie, so that cough and e\pec- 
toiation via the mouth can be earned out noimally The pio 
ponents of this pioceduie wain against indisciiminate nse an 
find it no shoit-cut theiapy foi pi of use expectoiation, cough 
01 pulmonaiy suppuiation The technique desenbed bv Roc ej 
involves an opeiative pioceduie of some foiu hoius dm a ion 
with a tempoiary tiacheotomy placed about the seven i 
tiacheal caitilage Oui peisonal expeiience noth tie me lo 
IS insufficient to evaluate it The idea appeals to have ' 
though a simplex appioach to the an way would seem 
and highly desiiable A fuithei tiial of the method is jus i 

TECHNICAL CONDITIONS EFFECTING SUCCESS IN TRACHEOTOM'i 

Pei haps the most impoitant single element in the 
ful application of the opeiation of tiacheotomy is ’ , 

The tiacheotomy which is done too late is geneially leco 
as having a seveiely limited value This is tiue le 

less of the indication foi which the pioceduie is 
this leason, piophylactic tiacheotomy has been emp oje ^ 
and moie in those situations wheie expeiience indica es 
need foi tiacheotomy may be leasonably expected 

Almost as impoitant as timing, is planning 
lespect foi tiacheotomy as an opeiative pioceduie ^ 
heient hazaids is fiequently oveilooked, pai-ticulai ^ 
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mexpeiienced A failuie to appieciate that the patent aii\\ ay 
IS the thing to be acquiied lathei than the tiacheotomy has 
caused physicians to make injudicious moves in unpiopitious 
ciicumstances Wheievei possible, an an way should be ob¬ 
tained and maintained Davis, Kietclimer, and" Biyce-Smith®" 
encounteied complications in 54 of 155 tiacheotomies Of 
these 54, theie weie 20 majoi complications Fourteen of 
these, 01 70 pei cent, occuiied in tiacheotomies which weie 
done as emeigencies The acqmiing of an an way is usuallj’^ 
best accomplished by the intioduction of a bionchoscope This 
not only gives an an way but also peimits one to examine and 
sometimes collect the causes of obstiuction An uniecogmzed 
foieign body oi exudate may be lemoved with lestoiation of 
the aiiwaj’-, so that tiacheotomy may be avoided If a bion¬ 
choscope is not available, the use of an oio-tiacheal oi naso- 
tiacheal tube will peimit one to caiiy out ventilation and 
aspnate secietion As a tempoiaiy expedient, the oial path 
to the an way is usually safei and fastei Once an an way 
has been achieved, the patient should be taken to the opeiatmg 
loom wheie the tiacheotomy can be done without haste with 
the advantage of good light, good position, good assistants, 
and the safeguaids foi enieigency tieatment which aie noi- 
mallv found in an opeiatmg loom An attempt to do tiache- 
otomv in a bed oi lespnatoi with pooi light and pool as¬ 
sistants IS not to the patient’s best intei est Seldom is a 
patient so sick that he cannot be taken to the opeiatmg loom 
in his bed 

Of paiticulai concern is the use of tiacheotomy m small 
childien It has long been oui piactice to stabilize the 
tiachea and guaiantee an an wav by the use of an oio-tiacheal 
ail way, usually a bionchoscope winch is held by an assistant 
and withdiawm as the tiacheotomj' tube is mtioduced In 
the absence of a dependable assistant, the bionchoscope can 
be used as a diagnostic mstiument and then lemoved A 
faiilv iigid endotiacheal tube is then mtioduced to maintain 
the aii-waj' and stabilize the tiachea An anesthesiologist oi 
Ruise anesthetist can be depended on to handle such an anw'ay 
cxpeitlv This a^olds the many complications winch aie 
Peculiai to tiacheotomy m the veiy young 
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A constantly piesent problem in the management 
tiacheotomized patient is postoperative caieThis 
IS complicated by the constantly changing peisonnel vhich 
exists in modern hospitals, so there is the necessity of main¬ 
taining a continuous program of education for the musing 
staff 

The ideal in postoperative care of the tiacheotomized pa¬ 
tient IS to maintain the airway as it would be if the noinia 
expulsive and ventilatory forces were at work This can 
usually be accomplished when the cough reflex is intac, i 
there is no serious underlying pulmonary disease and if tieie 
is meticulous nursing care The problem becomes extremej 
difficult, however, when there is serious impairment o le 
cough reflex or of ventilation Some concern has been ex 
pressed about the effect of aspiration on the ciiciilatoiy sta 
of debilitated patients by Biattstiom” and on the eiiec 
lapidly lowering caibon dioxide tension following tie op 
of the airway in hypercapnic patients by Negus ^ 
practice, we have never recognized any difficulty in i 
operative management of the tiacheotomized pa mn 
these causes 


EVALUATION OF CLINICAL RESULTS 

In an effort to evaluate the clinical application ^ 
otomy m modem hospital practice, the „ljeen 

formed in two teaching hospitals from 1954 to 1958 ^ 

reviewed The findings are indicated by the ^hle P 
fiom the suivey It is to be noted ^at i^^ 

theie was no seiious oi significant differ figures 

between the practice of the two hospitals, so a 
of one would fanly accui ately i eflect the pi actice a 

Of the 526 cases, 13 initially had ciicothyioidotom 
the leasons foi doing the ciicothyioidotomy, ic 
was laiyngoptosis in a veiy ill patient, wieie 
sideied that the simplest possible Pio^eduie 
appiopnate for that paiticulai moment In ai ^ j^^ed 
which the patient suivived, the tiacheotoray tube . 
m the trachea at a subsequent pioceduie It is t 




TABLE I 


Survey of Ti acheotomies—1954 195S, Inclusi%e 


A Total numbei of tracheotomies 


526 

1 Cncoth^ roidotomies 


13 

2 Tracheotomies 


513 

B Xumhei done h^ hi onchoesophagolog\ 


408 

1 Associated bronchoscopies 


66 

2 Preliminary intubation 


on 

OO 

C Xumber done by othei sery ices 


118 

D Sernce piimarily lesponsible 



f Xeurosurgery 


121 

2 Xeurology 


30 

2 General Suigeiy 


146 

i Bi onchology 


65 

1 Medicine 


104 

6 Pediatrics 


21 

< Plastic Suigery 


20 

S Otolaryngology 


6 

*> Urology 


6 

10 Ophthalmology 


1 

11 Gynecology 


1 

12 Radiology 


2 

E Children Under 12 


44 

1 Childien undei thiee 


34 

2 Decannulated at dischaige 


25 

5 Not decannulated at discharge 


14 

E Indication 



1 Lanngeal oi aboye (mechanical obstruction) 



a tumoi 


72 

b inflammatoi y 


27 

c toieign body 


1 

d tiauma 


28 

e congenital 


2 

2 Tracheal 


38 

2 Tracheobionchial (secietoiy obstiuction) 


_327 

1 CN'S depression 



0 neurologic 


155 

b metabolic 


31 

C tOMC 


33 

d tiauma 


1 

I Prophj lactic 


09 

0 Cai diac 


51 

G Complication 



1 Bleeding 


1 

2 Pneumothoi ay 


2 

2 Stricture 


1 

H Results 



1 ^ umbel recoyeied _ _ 


226 

0 decannulated 


165 

b not decannulated 


61 

2 Deaths 


300 

0 primarily due to tracheotomy 


2 

b other causes 


298 

2 Number autopsied 


129 

<1 tracheitis 


4 

b pneumonia 



c lung abscess 


21 

__ ^ thermal burns to lungs 


n 
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these hospitals that the Bioncho-esophagologic Seivice, which 
IS intimately associated with the Otolai 3 mgologic Seivice, 
caiiies the responsibility foi the management of tiacheotoim 
pioblems In 99 of the 408 cases done by the seivice, theie was 
sufficient evidence of obstiuction at the time of tiacheotoim 
to lequiie the use of an auxiliaiy an way duiing the opeiation 
One may recognize the lole which tracheotomy peifoims in a 
wide lange of situations by obseiving the vaiietj’^ of sei vices 
to which the patients were piimaiily assigned The small 
figuie foi the Neuiology Seivice can be attiibuted to the fac 
that foi the most pait ceiebral vasculai accidents aie a - 
mitted to the medical seivice foi caie, \vith admission to tie 
neuiology seivice leseived foi difficult diagnostic pioblems 


The long duiation of cannula life which is necessaij m 
ceitain childien is shown by the 14 who weie dischmge lom 
the hospital wealing then tiacheotomy cannulas 0 c 
dien tiacheotomized foi acute inflammatoiy lesions ^ 
lai 3 mx, seven were done foi supiaglottic 
foi involvement in the glottic oi subglottic ai ea s i 
lesions in the tiachea oi above lepiesented the in _ 

tiacheotomy in a total of 168 cases It is to be no e 
viewing the indications foi which the tiacheotomy^ w 
that in ceitain cases, moie than single indication 
counteied 


Some piogiess with the idea of doing m 

indicated by the 99 piophylactic tiacheotomies lepie 
this gioup Seiious opeiative complications of 

point out the need foi maximum safety in the jg. 

tiacheotomy Results indicate the numbei o ^ ^jjgse 

coveied and dischaiged fiom the hospital ei Yjiiious 
patients ^veie dischaiged wealing then natients 

leasons, including the childien noted above p ^^lents 

whose obstiuction was not completely lelieve , 
with tumois dischaiged to continue X-iaj ' nnplica- 

patients The 300 deaths in this gioup indicate 
tion of tiacheotomy to the seiiously ill Patient 
to lespiiatoiy obstiuction would lepiesent loss 
by default 
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As indicated above, the pioblem of maintaining a cleai aii- 
way in the patient with seiious impaiiment of ventilation and 
cough constitutes a leal challenge in the postopexative caie of 
these patients Undoubtedly, many of these patients had 
then pulmonaiy complication at the time tiacheotomy was 
done, but it is to be hoped that moie effective contiol of in- 
flammatoiy pulmonaiy complications can be achieved in these 
despeiately ill patients At the same time, it must be stiessed, 
in connection with the autopsy findings, that the pulmonaiy 
lesions weie not the piimaiy cause of death 

COMMENT 

The above findings aie in accoid with the findings of Fitz- 
Hugh"“ 8= and his colleagues, who have noted the change 
in the application of tiacheotomy to a bioad gioup of piob- 
lems Theie is some indication that this concept is not uni- 
leisally piacticed, paiticulaily in the non-teaching hospitals 
Whitakei and Lee,®^ who noted the peifoimance of 25 tiache- 
otomies m a hospital peifoiming 10,709 opeiations in the 
same peiiod, felt that the pioceduie should have been moie 
videly used Bakei and Wise^^ found that high obstiuction 
oveishadowed lowei an way obstiuction as an indication foi 
tiacheotomy by two to one It would seem, theiefoie, that a 
categoiy 01 sjmdiome should be piesented to the medical pio- 
fession in which these newei indications foi tiacheotomy aie 
cleaily outlined without being attached to any paiticulai dis¬ 
ease entity, so that whenevei this physiologic distuibance is 
encounteied, the needs of the situation will be cleaily lecog- 
nized 

The piesent concept of the indications foi ti acheotomy=° 

IS not in dispute What seems to be necessaiy to de¬ 
velop cleaily m the mind of the piofession aie thiee concepts 
1 When tiacheotomy is needed, the soonei it is done the bettei 
- Obstiuctive lesions of the supiaglottic aiea aie dangeious, 
find the degiee of obstiuction is inconstant, wheieas, ob- 
sti actions aiising in the cai tilaginous box of the laijnix tend 
to be legulai and piedictable 3 Failuie of the expulsive 
mechanism of the lung fiom whate\ei cause thieatens life 
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and IS an indication foi tiacheotomy The opeiation offeis 
the following’ advantages a It lemoves obstiuctive secietion 
fiom the ail way and gives easy access to it h It discouiages 
aspiiation of phaiyngeal oi gastiic contents c It i educes 
the dead an space d It peimits assistance of inadequate 
ventilation by positive piessuie bieathing appaiatus 


SUMMARY 

A leview of the liteiatuie and analysis of the utilization of 
tiacheotomy in 526 cases is piesented 

The changing and glowing scope of tiacheotomy can be 
seen by comparing eailiei lepoits of its use with those nioie 
lecently published and with the clinical mateiial piesente 

Obstiuctive lesions of the uppei an way should be sepaiated 
clinically into supiaglottic and laiyngeal categoiies 

Obstiuctive lesions of the lowei an way should 
nized as a single categoiy found in many diffeient isea 
situations, all chaiacteiized by a failuie of the expu 
mechanism of the lung 
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CORNEAL GRAFTS IN MIDDLE EAR SURGERY 


A Preliminary Report 

Frank S Forman, M D , 

Colorado Spiings, Colo 

Viable tissue has pieviously been used in suigeiy foi the 
lestoiation of heaiing The tissue used foi this has been skin, 
eithei as a fiee giaft, anj- of the methods of sliding skin 
giafts,* vein giafts,-^ and mucous membiane grafts Closuie 
of perfoiations has likewise been accomplished by the use of 
cigaiette paper, egg membiane, silvei nitiate, tiichloiacetic 
acid, -with 01 without antibiotic agents ^ Foi eign, non-viable 
mateiial (gelfoam) has been used in stapedial footplate 
surgery 

Four essentials are necessary for the maintenance of the 
nabihty of a graft m middle ear surgery fust, the field 
must be free of infection, second, there must be immobilitj" 
of the graft, thud, there must be adequate blood supply, 
foui-th, in tjTnpanoplasties the graft must have free mobilitj* 
in Older to have an an containing middle ear cavity To 
acquire the foui-th demand, an epithelial and “endothelial” 
lined graft is best suited, otherwise the graft becomes un¬ 
desirably fixed to the inner wall of the middle ear 

Corneal grafts are ideally suited for middle ear surgery 
Pierrouslj', corneal transplants, both homogiafts and heteio- 
&iafts, have been largely confined to improve vision or in 
therapeutic grafting of the eye 

The human cornea averages 11 6 mm in the horizontal 
diameter, m the adult, with the \ ei*tical diameter slightly less 
It IS slightly thinner by 0 8 to 0 9 mm in the center than at 
the periphery where it is 1 0 to 1 1 mm in thickness The 
coimea possesses no blood vessels except at the peiipheir 
uheie it receives its nutrition from the capillary loops The 

From the Hearing: Institute of the Colorado Springs Sledical Center 

tmanuscript receited in The I-ar\ ngoscope Office and 
ocppted for publication Noa 10 1060 
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methods of obtaining, stoiing, and pieseivmg corneas have 
been thoioughly studied and desci ibed® 

The pioceduies used to pieseive corneas foi use in keiato- 
plastj aie veiy specific, because ultimate tianspaiency of the 
coinea is impoitant Since the utilization of the cornea in 
the eai is not concerned with opacification, corneas, not of 
^alue because of the ultimate opacity, can be used in eai 
suigeij Flesh penetiating oi lamellai, and fieeze-dij pene- 
tiating 01 lamellai corneas have been used m the eai 

The compaiative gieatei thickness of the coineal giaft aids 
m handling and positioning Appaiently, the thickness does 
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cornea lives almost by osmosis alone and |-he 

oiig-in The endothelium is not a tiue endothe 
embiyological sense 

Coineal gi'afts can be consideied eithei 
tiating The lamellai giaft is one whici vi stioma 

elude only the epithelium, Bowman’s membian , 

It IS a split thickness coineal giaft A ^ coinea’s 

giaft IS a full thickness giaft, including the 
being lined with epithelium and “endothelium 

Coineal tiansplants aie not new, The 

fenbach^ as an “audacious fantasy ovei 100 y < 
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THE TECHNIQUES OF SURGERY 

It IS not the puipose of this papei to discuss the suigical 
technique of tympanoplasties oi stapedectomies The tech¬ 
nique of tjTnpanoplasty and stapedial suigeiy ^^as adequately 
discussed in the Woikshop held m Chicago foi Reconsti uctive 
Middle Eai Suigeiy m Maich, 1959 

This IS a pielimmaiy leport of the use of coineal giafts in 
tjTnpanoplasties and stapedectomies Piepaiation of a donoi 
site is done m the customaij' mannei i%nth special emphasis 
on hemostasis, otheiwise, the advantage of tianspaiency is 
lost When a lemainmg \nable pait of the tjunpanic mem- 
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of 

not Intelfeie with the tiansmission of sound ^ 

ease of handling, sutuiing of the giaft to the stiand 

has been done using a special sutuie ligatuie and si g 
law silk woim gut The immediate tianspaiency 
giafts makes accuiate positioning of the coineal gi 

Natuially, theie aie disadvantages to comeal giafts fus^ 
human coineas aie not leadily available, secon , 
the coinea limits its use, thud, antigen anti bo j 
can occui, lesulting in slough and sensitization 
can be eliminated by using heteiogiafts 
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THE TECHNIQUES OF SURGERY 

It IS not the puipose of this papei to discuss the suigical 
technique of tympanoplasties oi stapedectomies The tech¬ 
nique of tympanoplasty and stapedial siugeiy was adequately 
discussed in the Woikshop held in Chicago foi Reconstiuctive 
Middle Eai Suigeiy in Maich, 1959 

This IS a pieliminaiy lepoit of the use of coineal giafts in 
tjTnpanoplasties and stapedectomies Piepaiation of a donoi 
site IS done in the customaiy mannei with special emphasis 
on hemostasis, otheiiiise, the advantage of tianspaiency is 
lost When a lemaining viable pait of the tjmipanic mem- 




1696 


FORMAN • CORNEAL 
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suitable epithelium is lemoved fiom the dium, and a 

suitable sized coinea is sewed to the dium 

mastoid mastoid cavity is necessaiy, the 

Taft fInT thiee-fouiths thickness skin 

panir morviif poition of the body The aiea tym- 

coineal o-i replaced with a full thickness viable 

01 polyethy^ne lemainmg movable ossicle 

kave been used in the place of vein 
slupedectomies The coinea maj be 
ei lei as a plug, similai to the gelfoam technique, oi as 
a laigei giaft in the vein giaft technique of Shea 
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RESULTS 

Thus fai in oiu limited numbei of cases, we have had uni- 
fornily good lesults It has been inteiesting to note that in 
audiogiams the low tones return soonei in stapedectomies 
than by using the gelfoam oi vein giaft techniques The 
accompanying audiogiams show the lesults in vaiious cases 

The healing piessuie chaits as illustiated utilize absolute 
piessuies 0002 djme pei squaie centimetei as the base, lathei 
than the customaiy collective audiogiam lepiesenting 0 as a 
noimal level The piessuie giams aie utilized as they shov 
healing levels lathei than heaimg losses 

In the piessuie giams. Line A lepiesents the pieopeiative 
healing level. Line B, the postopeiative heaimg level. Line 
C, bone conduction, Line D, the aveiage noimal heaimg 
piessuie level Figs 1 and 2 aie stapedectomies Fig 3 is a 
niyimgoplastv with a cential peifoiation, having veiy little 
heaimg loss Fig 4 lepiesents a maiginal peifoiation with 
destiuction of the long piocess of the malleus Fig 5 lepie¬ 
sents the lesults of a Type III tympanoplasty in which the 
entile dium, incus, and malleus weie destioyed 

CONCLUSION 

This IS a pieliminaiy lepoit of the use of coineal homo- 
giafts in the lestoiation of heaimg in middle eai suigeiv 
Coineal homogiafts appeal to be a veiy satisfactoiv mateiial 
foi use in the middle eai because of the tianspaiency and 
ease of handling The lesults so fai have been good 

A moie exhaustne lepoit of lesults and desciiption of the 
individual techniques in the use of coineal giafts, both homo¬ 
giafts and heteiogiafts, will be piesented in the futuie A 
moie detailed discussion of technique is being piepaied and 
I'lll acconipanj a futuie lepoit 
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ANNUAL SPRING MEETING OF THE NEW YORK EYE 
AND EAR INFIRMARY ALUMNI 

The Annual Spiing Meeting of the Alumni Association of 
the New York Eye and Bar Infiimaiy will take place ApiU 
17-19, 1961 

Symposia will be offeied on Otoscleiosis and Benign Lesions 
of the Laiynx Theie will also be a Closed Ciicuit Television 
demonstiation of surgical pioceduies In addition 
be lectuies on Plastic Surgeiy, Paianasal Sinuses and aici 
noma of the Head, Neck and Laiynx 

Foi furthei mfoimation write Di John R Finlay, Secie 
taiy. Alumni Association, 218 Second Avenue, New oi > 
N Y 



NEW METHOD OF TYMPANOPLASTY 
Preliminary Report 

Richard A Chaeland, M D , 

Monti eal, Canada 

Tiemendous piogiess has been achieved m i econsti uctive 
suigeiy of the middle eai in the last few yeais, and unaided 
healing has been lestoied to many patients suffeiing fiom 
cholesteatoma oi chionic otitis media, hov/evei theie aie 
still some failures laigely attiibuted to 1 the foimation of 
seal tissue and adhesions to the stapes in the middle eai, and 
2 the necrosis and peifoiation of the skin graft intended to 
seal the middle ear 

Necrosis of the flap is due to poor blood supplj^ to the free 
skin graft, and to postoperative infection ' A pedicled flap 
done according to established plastic surgery principles has 
a blood supply sufficient to prevent necrosis of the extreme 
end of the flap - For this reason it should be no more than 
one and a half times longer than the width of the base, but 
in a highly vascularized area, when the blood \essels run 
parallel to the length of the flap, it can be made longer with¬ 
out danger of necrosis 

With these principles in mind I worked out a technique to 
use a pedicled post-auiiculai flap and to transpose it in the 
mastoid cavity and over the middle ear space This flap may 
be used in Tjqies II, III, and V 

I have used this technique most often in Type III and oc¬ 
casionally in Types II and V, therefore, I will desciibe mj 
procedure as it is used in Type III 


STEP I EXPOSURE OF THE MIDDLE EAR AND ATTIC 


An endauial incision is made, the middle ear, the attic, the 

Fditor s Note This manuscript recei\e<i in The Laryngoscope Office and 
icccpted for publication Jan 30 1980 
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ossicles and the antium aie exposed eithei by tianscoit 
subcoitical appioach 


STEP II REMOVAL OP THE PATHOLOGY 

The pathology is removed fiom the 
and the mastoid When we are dealing with a ch 
it IS lemoved completely undei magnification, me , 
matiix In cases of chionic mfection gianulation , 
mucosa and infected bone aie lemoved Since th 
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chain IS inteiiupted and the incus, the malleus and the tym¬ 
panic membiane aie badly damaged in these cases, thev aie 
iemo\ed, the lemnants of the dium aie also iemo\ed, but the 
stapes IS pieseived with as much mucous membiane as pos¬ 
sible in the middle eai ^ 


STEP III MOBILIZATION OF THE STAPES 

The stapes is mobilized by caieful lemoval of adhesions, 
' pertiopined mucous membiane and cholesteatoma m this 
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Fig- 3 The flap his been nised and its pedicle is shown 
mastoid tip 


the 


aiea The patency of the Eustachian tube is checked by means 
of a dull piobe applied gently 


STEP IV RAISir^G OF THE PEDICLED FLAP 

A pedicled skin flap is laised fiom behind th® ^ 
pedicle being at the mastoid tip and the fiee en ^ 
uppei attachment of the auiicle as seen in Figs 
the skin fiom the haii line to half way would 

laised It IS impoitant not to include haii follicles 
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4 A small inci Sion IS made Ihiougrh the periosteum near the mas- 
o*u tip to peimit transposition of the flap to the middle ear through this 
incision 


otheiwise glow in the mastoid cavitj’ The flap is made thm 
in the distal half and thickei in the pioximal half 

STEP V TRANSPOSITION OF THE FLAP 

The flap is tiansposed in the mastoid cavity The soft 
tissues and peiiosteum aie incised dovm to the mastoid piocess 
toi a length of 2 cms , neai the mastoid tip, this allow s enough 
loom foi the tiansposition of the pedicled flap in the mastoid 
cavitv and ovei the middle eai thiough the lowei end of the 
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pig- 5 The tlap Ins been tiansposed to the mastoid cant' and 
through the endainal incision 

post-auiiculai wound The flap is placed m such ^ 
seal the middle eai space and to be m close con 
head of the stapes = Packing is done with paiiesin 
the eiidauial incision is closed 

STEP vr CLOSURE OF THE DONOR AREA ^ 

The edges of the post-aui iculai wound aie 
aie appioximated with No 000 silk mattiess su i 
foi the lowei thud of the wound 






CHARL4.ND NEW METHOD FOR TYMPANOPLASTY 


1705 



6 The flap is being laid oxer the antrum and the middle ear 


Two 01 thiee months latei the skin of the pedicle is incised, 
laised on the distal side, and the lowei thud of the wound is 
closed with No 000 silk sutuies 

In Type V, seveial months aftei the fust opeiation has 
been done, and when the mastoid cavitj' is completely epithe- 
bzed and theie is no infection whatsoevei, a tympanomeatal 
flap IS incised and laised to expose the latei al semiciiculai 
canal as m fenestiation suigeiy A fenestiation is made ovei 
the ampulla, the skin of the flap is thinned down and invagi- 
nated ovei the fenestia 
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COMMENT 

The flap, if piopeily made, is long enough to i each 
the middle eai space without tension on the pedicle , 
instances there was even too much skin and some ^ 

cut off to allow the flap to fit piopeily The tianspo 
the flap can be done without undue twisting ot 
which could inteifeie with the blood supply - 

The blood is supplied in this legion by ^engtli 

posteiioi auiiculai arteiy which lun paiallel t 
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of the flap, this peiinits a length moie than one-and-a-half 
the width of the base, without cyanosis and neciosis 

Inflation of the Eustachian tube is started ten days aftei 
the opeiation to pi event adliesions and to maintain an an 
space in the middle eai. 

After closure of the post-aui iculai wound the auiicle is 
somewhat closei to the skull than pieviouslv, but aftei a 
month or two the auiicle has legamed its oiiganal position 
There is no deformirt if the skin is raised no fuidhei than 
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half way fiom the post-amzculai fold to the helix on the 
posteiioi suiface of the auncle 

All this woik IS done extia-eaitilaginous, the caitilage is 
not exposed oi cut thi ough at any time 

With this method, epithehzation of the mastoid cavity is 
completed much eaihei, and the dangei of postopeiative sup- 
puiation IS much i educed on account of the iich blood suppiv 
that IS bi ought in the mastoid cavity ’ 

I suggest the name “Middle jEai Reconsti uction” to desciibe 
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PREOP 


D,.. t* e, RAt AUDIOGRAM M T 



Fi£r lu Preoperatne and po'5top^rali\tf^ audiogTam^ in T^p*=* II I'm- 
panoplast^ v iih po‘=t-aurir*ular p^^diclo sraft 


this pioceduie, whenevei the pedicled post-aunculai flap is 
used 

SUMMARY 

J A pedicled post-auncular flap is lecommended in tj'm- 
panoplastj' Tj-pe III and Tj^pe V, instead of a fiee graft 

2 This flap IS intended to eliminate the postoperatn e ne- 
C1051S and perforation of the graft that sometimes occur. 
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POST'OPa 



5 This flap cairies with it a iich blood supply m the mas 
told cavity, pieventing, theiefoie, postopeiative suppuia ion 
and promoting fastei epithelization and healing 

4 There is no defoimity of the auiicle if the technique 
desciibed is followed 

5 All the incisions aie extia-caitilaginous to lowei the iisk 
of peiichondiitis and chondiitis 
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Fig- 12 Preopeiatue and postoperali\e audiogmms in pe V tMn- 
P'lnoplast^ w ith post-aunciilar pedicle grr'ift 


6 The name “Middle Eai Reconsti uction” is suggested to 
desciibe tjunpanoplasty, whenevei the pedicled post-auiiculai 
flap IS used 


BIBLIOGRAPHY 

1 R\mbo Tho-m\s Factois Aftecting Healing Pollowing Temporal 
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Chronic Suppuratiie Origin Arch Otolarynaol 66 525 Xo\ , 
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3 Rambo, Thomas Musculoplast^, a New Operation for Suppuratne 
Middle Eai Deafness Trans Amct Acad OphtliaJ, 62 166, March 4pril, 
1958 

4 WuiH^sTEiN, H The Restoiation of the Function of the Middle Bar 
in Chionie Otitis Media Ann OtoJ, Rhinol and Laryngol, 65 1020, Dec, 
1956 

5 ZoLLVEB, F The Piinciples of Plastic Surgen of the Sound Con 
ducting Apparatus Join Latyngol and Ofol, 69 637, Oct, 1955 

6 Lempcrt, Julius The Dri Physiologicallv Perfected Fenestra Non 
Oialis Technique Arch Otolat yngoJ, 66 35 45, Julv, 1957 

78 St Joseph Blvd West 


UNIVERSITY OF PENNSYLVANIA GRADUATE 
SCHOOL OF MEDICINE 


The Univeisity of Pennsylvania Giaduate School of lAIedi- 
cine announces a full-time coiiise of foiii 
months in Otolaiyngology, Bionchoesophagology, an 
geal Suigeiy fiom Octobei to Januaiy, and fi om o ^ 

May 

Applications and detailed infoimation may 
fiom The Office of the Dean, Giaduate School of M - 
Umveisity of Pennsylvania, 36th and Hamilton a 


delphia 4, Pa 



U S DEPARTMENT OF HEALTH, EDUCATION, AND 
WELFARE, PUBLIC HEALTH SERVICE, 
NATIONAL INSTITUTES OF HEALTH 

Travel Funds for Junior Investigators 

Funds to covei the cost of loimd tiip an coach tiavel aie 
available to junioi investigators engaged m oi leceivmg tiain- 
ing in the neurological, otolaij'ngological, and related sciences 
Mho plan to attend the following inter national meetings 

1 Seventh International Congress of Neurology, Septembei 
10-16, 1961, Rome, Italy 

2 Fifth International Congiess of Electioencephalogiaphy 
and Clinical Neuiophysiologj', Septembei 7-13, 1961, Rome, 
Italy 

3 Fourth International Congiess of Neuiopathologr*, Sep¬ 
tember 4-7, 1961, Munich, Germany 

4 Seventh International Congiess of Otoihmolaij'ngologs’-, 
Julv 23-29, 1961, Pans, Fiance 

Requests for these tiavel funds can be made by letter ad¬ 
dressed to the Executive Secretary of the Selection Committee 
Dr Adolph L Sahs, Department of Neuiologj% State Univei- 
sitr of Iowa, loiva City, la 

The letter should include a brief summaiv of the applicant’s 
educational, occupational, and leseaich background, and 
should indicate his niajoi field of interest The letter should 
be signed by the applicant and countei signed bv his adminis¬ 
trative executire 

The deadline for the receipt of requests is March 1, 1961 
The Selection Committee Mill inform applicants of its action 
b\ April 15, 1961 

Funds for this purpose hare been made available through 
giants to the Selection Committee from The National Institute 
of Neurological Diseases and Blindness, Public Health Seirice, 
and the National Science Foundation 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Erlmg W Hansen, 90 So Ninth St, Minneapolis, Minn 
Executive Secretary Dr William L Benedict, Mayo Clinic, Rochester, 
Minn 

Meeting Palmer House, Chicago, Ill, October, 1961 


AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 

President Dr J J Longacre, 1503 Careiv Tower, Cincinnati, 0 
Piesident-Elect Dr D C Samuel PruzansKy, DDS, 840 So Wood St, 
Chicago, Ill 

Secretaiy Treasurer Di Spiiestersbach, PhD, Department of Oto 
laryngology, University Hospital, Iowa City, la 
Meeting 


AMERICAN BOARD OF OTOLARYNGOLOGY 

President Dr Gordon D Hoople, 1100 E Genesee Dr, Syracuse 10, N 1 
Secretary Dr Dean M Lierle, University Hospital, Iona City la 
Meeting Palmer House, Chicago, 111, October, 1961 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr P Johnson Putney, 1712 Locust St, Philadelphia 3, Pa 
Vice President Dr Julius W McCall, 619 Rose Bldg, 2060 E om bi 
C leveland 15, O ,, , oi tj Y 

Secretary Dr Daniel C Baker, Jr, 903 Park Ave, New York 
Treasurer Dr Charles M Norris, 3401 No Broad St, Philaaeip 

Meeting Lake Placid Club, Lake Placid, N Y, May 23 24, 1961 (after 
noons only) 

AMERICAN LARYNGOLOGICAL ASSOCIATION 


President Dr Edwin N Broyles, Baltimore, Md 

Secretary Dr Lyman G Richards, Wellesley Hills, Mass 

Treasurer Dr Francis E LeJeune, New Orleans, La rionville Pa 

Editor, Historian, and Librarian Dr Francis W 

Meeting Lake Placid Club, Essex Co, N Y, May 21 22, iso 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Fletcher D Woodward, 400 Locust Ave, Charlott 
Va 


V a 

President-Elect Dr John R Lindsay, Chicago, Ill unchester 7, 

Secretary Dr C Stewart Nash, 700 Medical Arts Blog. 

2 ^ Y 

Treasurer Dr K M Day, 121 University PI, 0324 25, 1961 

Annual Meeting Lake Placid Club, Essex Co , N Y , 
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AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Lawrence R Boies, Minneapolis, Minn 
^lce-Cha^^man Dr Howard P House, Los Angeles, Calif 
Secretary Dr Walter E Heck, San Francisco, Calif 
Delegate Dr Gordon F HarKness, Davenport. la 
Alternate Delegate Dr Paul H Holmger, Chicago, Ill 
Representative to Scientific Evhifait Dr Walter H Alalonev, Cleve¬ 
land, O 

Meeting New York City, June 26 30, 1961 

AMERICAN OTOLOGICAL SOCIETY, INC 

President Dr Henry L Williams, Rochester, Minn 
Vice-President Dr Lawrence R Boies 

Secretary-Treasurer Dr James A. Moore, New York City, N Y 
Annual Meeting Lake Placid Club. Essex Co , N Y, Mav 26 27, 1961 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice-President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts 
burgh. Pa 

Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16, N Y 
Treasurer Dr Arnold L Caron, 36 Pleasant St, Worcester, Mass 

AMERICAN RHINOLOGIC SOCIETY 

President Dr Dan W Philpott 1801 High St Denier Colo 
Secretarj Dr Robert M Hansen, 2210 Llovd Center, Portland 12, Ore 
Annual Clinical Session Chicago Ill October 1961 (definite time and 
place to be announced later) 

Annual Meeting Chicago Bl October 1961 (definite time and place to 
be announced later) 

AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 

President Dr John J Conley, New York, N Y 
A'lce-President Dr Joseph H Ogura, St Louis, Mo 
Tieasurer Dr P Johnson Putnev Philadelphia, Pa 
Secietary Dr George A, Sisson, Svracuse, N Y 
Annual Meeting Palmer House Chicago, Ill 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 

President Dr Sam H Sanders 1089 Madison A\e Memphis Tenn 
A ice President Dr John T Dickinson Mercj Hospital Pittsburgh 19, Pa 
Secretar} Dr Samuel M Bloom, 123 East S3rd St New A'ork 2S, N Y 

Treasurer Dr Joseph C Miceli 879 Glenmore Ai e Brooklyn N Y 
M inter Meeting Februarj 9 10 1961 Peabod\ Hotel, Memphis Tenn 
Summer Meeting June 28 1961 Hotel EIjsee New York N Y 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Leland H Prewitt Ottumwa la 

Secretary Treasurer Dr Daniel S DeStio 121 S Highland Ave, Pitts¬ 
burgh 6 Pa 

Annual Meeting Palmer House Chicago Ill October 7 1961 
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ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER- 

CAMPINAS 


President Dr Alberto Gallo 
First Secretary Dr Alfredo Martmelli 
Second Secretary Dr Guedes de Melo Neto 
Librarian-Treasurer Dr L de Souza Queiroz 
Editors for the Archives of the Society Dr Antonio de Almeida, Dr 
Gabriel Porto, and Dr Roberto Franco do Amaral 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice-Presidente Dr Hdctor Cruz, 3a Avenida Sur No 72 
Second Vice-Presidente Dr Jos6 Luis Escamilla, 5a Calle Pomente 
No 48 

Secretario-Tesoi ero Dr Horace Polanco, 13 Calle Pomente No 9 D 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vice Presidents Dr Luis Sune Medan 

Secretario Dr Jorge Perello, 319 Provenza, Barcelona 

Vice Secretario Dr A Pinart 

Vocal Dr J M Fernando 

BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No Calvert St, Baltimore, Md 
Secretary-Treasurer Dr Theodore A Schwartz 

BUENOS AIRES CLUB OTOLARINGOLOGICO 

Presidente Dr K Segre 
Vice-Presidente Di A P Belou 
Secretario Dr S A Aranz 
Pro Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D'OTOLARYNGOLOGIE 

President Dr Fernand Montreuil, 1123 St Joseph Bhd East, Mont 

Quebec ■FIahfa^, 

Secretarj Dr Donald M MacRae 324 Spring Garden K > 

Nova Scotia 

Meeting Queen Elizabeth Hotel, June 15-17, 1961 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G E Hartenboi\ei 203 N Mam St Bloomington, HI 
President-Elect Dr Edgar T Blair, Springfield Ill 
Vice President Dr G LeRo^ Porter Urbana HI 
Delegate at Large Dr S G Baldwin, Danville, Ill 
Secretary-Treasurer Dr C L Pannabecker, Peoria, iii 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr George Woodruff, Woodruff Clinic, Joliet, 111 
Vice-President Dr Linden Wallner, 122 So Miclngan, Chicago, 111 
Secretary-Treasurer Dr Robert Lewy, 25 East Washin^on St, Chicago 
2 111 

Meeting First Mondaj of each month, October through May 

CHILEAN SOCIETY OF OTOLARYNGOLOGY 

President Dr Ennque Grun-wald S 
Vice-President Dr Agustin Estartus 
Secietary Dr Marcos Chaimovich S 
Treasurer Dr Benjamin Kapkan K 
Director Dr Alberto Basterrica A 

COLORADO OTOLARYNGOLOGY SOCIETY 

President Dr James T Blair, Denver, Colo 
1 ice-President Dr James Rigg, Grand Junction, Colo 
secretary Dr Will P Pirkey, Denver, Colo 

COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 

President Dr John E Arthur 
beoretary Dr M L Battles 

■M^tmgs First Monday of October through May, University Club, 
Columbus, O 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edward A Newell 
^ice-President Dr Thomas M McCrory 

becreUryTreasurer Dr James L Baldwin, 1627 Medical Arts Bldg, 
Dallas, Tes 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 

Secretoy of the Interior Prof Dr AUlio Viale del Carnl 
ecremry of the Exterior Dr Aldo G Remorino 
Prof Dr Antonio Carrascosa 

Pr-n of the Interior Prof Dr Carlos P Mercandino 

p,-n of the Exterior Prof Dr James A del Sel 

o Secretary of the Treasuiy Dr Jorge Zubizarreta 


first central AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

President Dr Victor M Noubleau, San Sahador 
becreta^-Treasurer Dr Hector R Siha, Calle Arce No 84, San Salva 
El Salvador, Central America 


dor. 


FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

G Dekle Tai lor, Jacksoni ille, Fla 
pfrc. Kenneth S VTiitmer, Miami, Fla 

Second V William H Anderson Jr, Ocala Fla 

Herein^ President Dr Marion W Hester, Lakeland. Fla 
^«ary-Treasurer Dr Joseph M Ta> lor, Jr 1 Davis Blvd , Tampa 6 
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DIKECTORY OF OTOLARYNGOLOGIC SOCIETIES, 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 

Secretary 

Meeting 

FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Van D Rathgeber 
Vice President Dr William Skokan 
Secretary-Treasurer Dr Paul Rockwell 

GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President Dr P W Rhyne, Albany, Ga ' 

Vice President Dr C L Pennington, Macon, Ga 
Secretary Dr James T King, 516 Baptist Professional Bldg, Atlanta 
12, Ga 

Meeting Oglethorpe Hotel, Wilmington Island, Savannah, Ga, March 
2-4, 1961 

GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Mariano C Caballero 
Vice-President Dr Joseph Freeman 

Secretary-Treasurer Dr H Carlton Houard , 

Meeting Quarterly in March, May, October and December on the second 
Thursday of the month, 6 30 P M, at the McAllister Hotel, Miami, Fia 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Jo Ono, Tokyo, Japan 

Secretary Dr Chevalier L Jackson, 3401 N Broad St , Philadelphia lu 
Pa. U S A 
Meeting 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

Piesident Dr Clarence H Steele 

President-Elect Dr Dick H Underwood ir.n,,.; 

Secretary Dr James T Robison, 4620 J C Nichols Park'vay, 

City, Mo . j Annl 

Meeting Third Thursday of November, January, February and i 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Max E Pohiman 


Sect etary-Treasurer Dr Wendell C Irvine 
Chairman of Ophthalmology Section Dr Carroll A McCov 

Secietary of Ophthalmology Section Dr Philip D Shanediino 

Chairman of Otolaryngology Section Dr Robert ^ 

Secretaiy of Otolaryngology Section Dr Francis O’N Morns 
Place Los Angeles County Medical Association Bldg, 


Blvd, Los Angeles, Calif to Tune 

Time 6 30 PM last Monday of each month from Septemoer -ntj; 
inclusive—Otolaryngology Section 6 30, first Thursday ot 
from September to June inclusive—Ophthalmology Section 
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LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr Arthur T Hajs 

Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
Meeting Edge^^ater Gulf Hotel, Edgewater Park, Miss, Mav 12-13, 1961 


MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Chairman Members serve as chairman in alphabetical order monthlj 
Secretary-Treasurer Dr Roland H Mvers, 1720 Exchange Bldg, Mem 
phis, Tenn 

Assistant Secretary-Treasurer Dr William F Murrah, Jr, Exchange 
Bldg, Memphis, Tenn 

Meeting Second Tuesday in each month at S 00 P M at Memphis Eve, 
Nose and Throat Hospital 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

President Dr Cesar LaBoide, Mexico, D F 

Vice President Dr M Gonzales Ulloa, Mexico, D F 

Secretary Dr Juan De Dios Peza, Mexico, D F 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 
President Dr Rafael Giorgana 

Secretary Dr Carlos Valenzuela, Petrarca 332-1, Mexico 5, D F 


THE MINNESOTA ACADEMY OF OPHTHALMOLOGY AND 
OTO-LARYNGOLOGY 

Piesident Dr Paul G Bunker, Aberdeen S Dak 
First Vice President Dr John A McNeill, SL Paul, Minn 
Second Vice President Dr Benjamin Bofenkamp, Minneapolis Minn 
Secretan Treasuier Dr Richaid O Leaiemiorth, Ji St Louis Park, 
Minn 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 

Secretary Treasurer Dr Harold Swanberg Quincy, Ill 

Assistant Secretarj-Treasurer Dr Jacob E Reisch, Springfield Ill 


NETHERLANDS SOCIETY OF OTORHINOLARYNGOLOGY 
(Nederlandsche Keel Neus-Oorheelkundige Vereenigmg ) 

President Dr H Navis Sonsbeekweg 6, Arnhem 

Secretary Dr W H Struben, J J Viottastraat 1, Amsterdam 

Treasurer Mrs F Velleman Pinto Jac Ohrechtstr 66, Amsterdam 


north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr George T Noel Kannapolis, N C 

^ice-President Dr J C Bradlej \\ea\ernne, N C 

Secrenr\ Dr John S Gordon 1350 South Kings Drne Charlotte N C 
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NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarborough, lorL 
shire 

Vice-President Mr J H Otty, Frizley Old Hall, Frizmghall Road, 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, lork, 
Yorkshire 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr George C Saunders, 644 Medical Arts Bldg, Portland 5, 
Ore 

Secretary-Treasurer Dr Donald C Mettler, 1216 S W Yamhill SL, Port 
land 5, Ore 

Meeting Fourth Tuesday of each month from Septemhei through Ma'v, 
Aero Club, Portland, Ore 

OTOSCLEROSIS STUDY GROUP 

President Di Arthiii L Juers, 1018 Blown Bldg, Louisnile, Kr 
Vice President Dr Victoi Goodhill, 4759 Holl>wood Bhd,Los 4 ngeles 
27, Cahf „ 

Secietai-j Tieasurei Di R E Jordan, 3515 Fifth A\e , Pittsburgh lo, Pa 

Meeting Palmer House, Chicago, Ill, October, 1961 

PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, 1118-9th Ave, Seattle 5, Wash 
Secretary-Treasurer Dr Homer E Smith, 686 Twelfth Ave, Salt La 
City, Utah 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Bl'd, Chic^o, Ill 
Executive Secretarj Dr Chevalier L Jackson, 3401 No Broa 
Philadelphia 40, Pa, U S A , ._j 

Meeting Seventh Pan American Congress of Oto Rhino LarjngoiOo 
Broncho Esophagology 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 

Piesident Dr Joseph P Atkins 
Vice President Dr Louis E Silcox 
Secretary Dr Charles M Norris 

Tieasurer Dr William A Lell 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 


President Dr Cesar F Villafuerte 
Vice President Dr Napoleon C Ejercito 
Secretary-Treasurer Dr Eusebio E Llamas 
Directors Dr Antonio L Roxas and Dr Armando T Chiong 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emory A Rittenhouse, 203 Masonic Bldg, 22 

Vice-President Dr Carson S Demling, 513 Jenkins Bldg, vi “ 

Pfl. , — A Pitts 

Secretary-Treasurer Dr Cljde B Lamp, 8101 Jenkins Arcau , 

burgh 22, Pa 
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PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Qumta, Avenida, de Liberdale 65, 1° 
Lisbon 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President-Elect Dr Carl D F Jensen, Seattle, Wash 
Secretary Dr WiUard F Goff, 1215 Fourth Ave, Seattle, Wash 


SEVENTH INTERNATIONAL CONGRESS ON DISEASES 
OF THE CHEST 


RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Chairman Dr Orrie E Ghrist, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Norman Jesberg', 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Cahf 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, Los An 
geles 57. Calif 

MidWmter Chnical Convention annually, the last two weeks in January 
at Los Angeles, Calif 


SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr Morns E Krucoff 
Vice-Chairman Dr Max J Fischer 
^cretary Dr Adrian J Delaney 
^easurer Dr Robert D Ralph 

Meetings are held the second Tuesday of September November, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 


SCOTTISH OTOLARYNGOLOGICAL SOCIETY 

President Di R P Mathers 
Hon Secretar\ Di A R Haipei 


SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presidente Dr Alfonso Tnbin P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas 4 


SOCIEDAD COLOMBIANA DE OTOLOGIA Y AUDIOLOGIA 

Presidente Dr Cailos Cleies Cucalon 
4 icepresidente Dr Joige Garcia G6mez 
le^oreio Secretario Dr Octavio Archila 
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NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY 

President Mr G L Thompson, 16 Ramshill Road, Scarborough, lork 
shire 

VTce-President Mr J H Otty, Frizley Old Hall, Frizmghall Road, 
Bradford, Yorkshire 

Secretary and Treasurer Mr R Thomas, 27 High Petergate, lork, 
Yorkshire 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Geoige C Saunders, 644 Medical Arts Bldg, Portland 5, 
Ore 

Secretary-Treasurer Dr Donald C Mettler, 1216 S W Yamhill St, Port 
land 5, Ore 

Meeting Fourth Tuesdaj of each month from September through May, 
Aero Club, Portland, Ore 

OTOSCLEROSIS STUDY GROUP 

Piesident Di Aithur L Juets, 1018 Blown Bldg, Louisiille, Ki 
Vice President Dr Victoi Goodhill, 4759 Hollywood Bhd, Los Angeles 
27, Calif 

Sectetarj-Treasurer Di R E Joidan, 3515 Fifth A^e , Pittsburgh 13, Pa 
Meeting Palmer House, Chicago. Ill, Octobei, 1961 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 

President Dr John F Tolan, 1118-9th Ave, Seattle 5, Wash 
Secretary-Treasurer Dr Homer E Smith, 686 Tw elfth A^ e , Salt taa 
City, Utah 

PAN AMERICAN ASSOCIATION OF OTO RHINO LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Dr Paul Holinger, 700 No Michigan Blvd , Chic^o, Ill 
Executive Secretary Dr Chevalier L Jackson, 3401 No Broau . 

Philadelphia 40, Pa U S A , 

Meeting Seventh Pan American Congress of Oto Rhino Laryngology 
Broncho Esophagology 

PHILADELPHIA LARYNGOLOGICAL SOCIETY 


President Dr Joseph P Atkins 
Vice President Dr Louis E Silcox 
Secretary Dr Charles M Norris 

Tieasurei Dr William A Lell 

PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 


President Dr Cesar F Villafuerte 
Vice President Dr Napoleon C Ejercito 
Secretary-Treasurer Dr Eusebio E Llamas 
Directors Dr Antonio L Roxas and Dr Armando T Chiong 


PITTSBURGH OTOLOGICAL SOCIETY 

President Dr Emory A Rittenhouse, 203 Masonic Bldg .JM^eesporL 
Vice President Dr Carson S Demling, 513 Jenkins Bldg, PJ 

•D« - 


Pa 

Secretary Treasurer 
burgh 22, Pa 


Dr Clyde B Lamp, 8101 Jenkins Arcade, 
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SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando BeltrSn Castillo 
Secretario General Dr Don Alfonso Vassallo de Humbert 
Tesorero Dr Don Rafael Garcia Tapia 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 

DEL NORESTE 

Presidente Dr Livio H Lataza C 
Secretario Dr Ramon Prieto 
Tesorero Dr JosS Gomez Galizia 

Vocales Dres Enrique del Buono t O Benjamin Serrano 

SOCIEDAD VENE20LANA DE OTORRINOLARINGOLOGIA 

Presidente Dr Gabriel Briceno Romero 
Vice-Presidente Dr Siliestre Rmcdn Fuenmayor 
Secretario General Dr Oscar Bustamante Miranda 
Tesorero Dr Arturo Marrero Gomez 

Vocales Dr Miguel Octavio Russa, Dr Benjamin Briceno, Dr Oscar 
Gonzalez Castillo 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL 

President Dr Ivo Adolpho Kubl 
Secretary Dr Decio Lisboa Castro 
Treasurer Dr Jorge Valentin 

SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA 

Presidente Dr Manuel Preciado 

First Vice-Presidente Dr Alonso Roy 

Second Vice Presidente Dr Carlos Arango Carbone 

Secretario Dr Marla Esther Villalaz 

Tesorero Dr Ramon Crespo 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 
Vice Presidente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Qumta 

2 ° Secretano Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 
Vogais Dr Teofilo Esquivel 

Dr Antonio Cancels de Amorim 
Sede Avenida da Liberdade, 65, 1% Lisboa 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

President Capt Maurice Schiff, MC. USX, U S Xaval Hospital Oakland 
Calif 

Secretan Treasurer Lt Col James E Lett, USAF MC, 209 Tamwortb 
San Antonio 13. Tex. 

Meeting Concurrent xiith the Academv of Ophthalmologx and Otolarm 
gologi, Chicago m October, 1961 



1722 


DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


SOCIEDAD CUBANA DE OTO LARINGOLOGIA 

President Dr Reinaldo de Villiers 
Vice-President Dr Jorge de Cardenas 
Secretary Dr Pablo Hernandez 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 

Presidente Dr Frank Canosa Lorenzo 
Vice Presidente Dr Julio Sanguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presidente Dr Aldo Remorino 
Vice-Presidente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 

Tesorero Dr Juan Manuel Pradales ,, 

Vocales Dr Osvaldo SuS-rez, Dr Nondier Asis R, Dr Jorge Bergai 
Yofre 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinojar Pons 
Vice-Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Marauds 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 

Monterrey 47-201 
Mexico 7, D F 

President Dr Rafael Giorgana 
Secretary Di Carlos Valenzuela 
Treasurer Dr Benito Madariaga 
First Vocal Dr Rafael GonzAlez 
Second Vocal Dr Juan Oberhauser 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de Villers 

Vice-Presidente Dr C§sar Cabrera Caldenn 

Secretario Dr Jose Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jos§ Gross 

Vocal Dr Pedro Hernandez Gonzalo 



NOTICE TO CONTRIBUTORS 


The Laryngoscope reseives the light of exclusive publication 
of all ai tides submitted This does not pieclude their publication 
in Transactions of vaiious Societies 

Manusciipts should be typewritten, double spaced, on one side 
of papei only and with sufficient maigins to allow for coriections 

Authoi’s name and city should appeal diiectly under title on 
fust page, stxeet addiess at end of article 

All punts 01 photogi'aphs to be submitted in black and white, 
in good shaip contiast Good halftones depend upon clear photo- 
giaphs Line drawings foi zincs to be in black and white Coloied 
inks 01 led or blue quadiille lulings will not reproduce 

Hefeiences should be complete authoi’s surname, initials, 
title of aiticle. Journal, volume, page, month, yeai 

Six illustiations will be furnished for each article without cost 
to authoi Authois will please limit illustrations to six oi assume 
the expense of additional illustrations 

Hi oofs will be submitted to authois for corrections If these 
aie not letuined, aitides ivill be published as conected in this 
office 

Repiints will be furnished at the following prices 


WITHOUT COVER 



250 

Copies j 

500 

Copies 

1000 

Copies 

2000 

Copies 

Four Pages 

5 19 25 

3 23 00 

5 30 75 

? 44 50 

Fight Pages 

33 50 

42 75 

58 50 

83 00 

Twelve Pages 

47 00 

60 75 

86 25 

131 50 

Sixteen Pages 

61 00 

78 75 

98 75 

146 75 

Twenty Pages 

76 00 

96 25 

129 50 

187 25 

_lwentyfour Pages 

SS 75 

112 50 

150 00 

217 25 

^'ent\ eight Pages 

97 50 

123 25 

162 25 

233 50 

1 hirty two Pages 

115 00 

139 75 

180 00 

267 00 


WITH COVER 


Four Pages 

$ 37 25 

$ 46 50 

? 61 50 

? 88 75 

Eight Pages 

51 50 

66 25 

89 25 

127 25 

Twelve Pages 

65 00 

84 25 

117 00 

175 75 

y^teen Pages 

79 00 

102 25 

129 50 

191 00 

Tw entj Pages 

94 00 

119 75 

160 25 

231 50 

Twenty four Pages 

106 75 

136 00 

ISO 75 

261 50 


115 50 

146 75 

193 00 

277 75 

iiiirtyt^o Pages 

133 00 

163 75 

210 75 

311 25 


Lxpiess chai 


ges V ill be paid by consignee 












1724 


DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr L D Lide, Florence, S C 
President-Elect Dr Harry Ross, Anderson, S C 
Vice-President Dr David Stack, Spartanburg, S C 
Secretary-Treasurer Dr Roderick Macdonald, Rock Hill, S C 

SOUTH WESTERN LARYNGOLOGICAL ASSOCIATION 
(United Kingdom) 

President Mr Michael Robert Sheridan, F R C S , 7 Strangna'vs Terrace, 
Truro, Cornwall „ , 

Secretary and Treasurer Mr James Freeman, F R C S , 22 Downs rar 
West, Bristol, 6 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr Miles L Lew is, Jr , 1539 Delachaise St, New Orleans, La 
Chairman-Elect Dr Samuel D McPherson, Jr, 1110 l^est Mam 

Durham, N C . -n ii-,c Tp\ 

Vice-Chairman Dr Claude D Winborn, 3707 Gaston A^e Dallas, i 
Secietai\ Dr Albeit C Esposito, Fust Huntington National 

Bldg, Huntington, W Va „ =mhPi 1961 

Annual Meeting of the Section will be held in Dallas Te\ , No 

VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Richard 0 Smith ''3 Third Ave N W, Pulaski, V 
President-Elect Dr Edgar Childrej, Jr, 501 East Franklin bt, n 

Vice-President Dr Geoige H Smith, Ji , 111 West Boscawen St 

Chester, Va , mi ttpcI Market St , 

Secretarj-Treasurei Dr JIarion K Humphries Jr, 10 
Charlottesville, Va 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Piesident Dr J A B Holt, Charleston W Va ^ 

Piesident-Elect Dr Albeit C Esposito, Fust Huntington Nai 
Bldg, Huntington, W Va .. 

Vice-President Dr William K Marple Huntington, V gt 

Secietaiy Treasurer Di Worthy W McKinnej, 109 Last 
Beckley, W Va 



SUBJECTS 


INDEX 


A XeA' Foieign Bodv Forceps foi 
Spheiical Objects in the Ear and 
Xose—Lineback, Merrill 196 


Abscess, Pei itonsillar. Bilateral 
Tonsillectomv foi,—Volk, B M , 
and Brandow, E C , Ji _ S40 

Abstract of Pioceedings of Scien 
tific Session of Eighty-Fiist An¬ 
nual fleeting of tbe American 
Larvngological Association 1452 

A Comparative In Titio Evalua¬ 
tion of Antibiotics —Dolowitz 
D A V'oodburv, L A, and 
Knight, Ralph 758 

Acoustic Trauma of the Cochlea 
from Ear Surgery —Schuknecht 
H P and Tonndorf Juergen 479 


A Xevr Method foi Tnnpanoplas- 
tv—Chailand, R A —1699 

A Xevr Technique for Miiingo- 
plastic Procedui es — Wendling 
Dietei - 165S 

An Hour-Glass Anterioi Commis 
sui e Lar' ngoscope, — Holingei 
PH _ _ 1570 

Anterioi Posteiioi Technique for 
the Tieatment of Chionic Otitis 
Media and Mastoiditis Prelinii 
naiv Report—Mvers D and 
Schlosser IV D 7S 


Adenocaicinoma, Primaii of the 
Uvula, — Smathers, C R , and 
Vermes. Edmund _ 1S25 

Agammaglobulinemia Report of 
Two Cases and Renew of the 
Literatuie—Wallenborn, P A, 

Jr _ __ _ 1 

-■^genesis of the Lung Repot t of 
a Case—Borsann Steien 187 

Air Driien Hand Piece foi Tern 
Poial Bone Surgeri —Michelson, 

K P - __ 1566 

-Mlergic Manifestations in Otologic 
Disease—Senturia B H 2S7 

-lllergi Food The Application of 
fn Vi/jo Cvtotoxic Reactions to 
Clinical Diagnosis of—Brian 
V T K and Brian M A SIO 

-American Lan ngological Associa 
tion Abstiact of the Proceed 
mgs of the Scientific Sessions 
of the Eighti First Annual Meet 
mg of the _ 1452 

1 Modified Technique of Rhinome- 
Prehminari Xote on the 
Effect of Xasal Decongestants 
-administered Oially—McLaurin 
a M Shipman \V F and 
Kirklei D E Jr 15 i 


Antibiotics, A Compaiatiie In Tt 
tio Evaluation of—Doloiiitz D 
A Voodbun L A and Knight 
Ralph — 758 

Antimiciobials Tonsil and Ade¬ 
noid Bacteriologi and Blood 
Cultuie Findings Befoie and 
Aftei Tonsillectomi and Ade 
noidectoniv—Pastoie, P X and 
Hench M E 638 

Aspiiation Tiaclieobronchial, Se¬ 
quelae of,—Budge C J _ SIS 

A Studi of Spastic Disphonia 
Neuiologic and Electroencephal 
ogiaphic Abnormalities—Robe 
El ell 11 BiumliK Joel and 
"Mooie, Paul _ 219 

Audiological Manifestations of Le¬ 
sions in the Auditori Xeiious 
Si stem—Jergei James _ 417 

Audiometri Bone Conduction 
The Principles and Pi actice of,— 
Hood, J D „ __ 1211 

Audiometri Speech A Discrimi 
nation Test for Spanish Lan 
guage —Ferrer Oscar 1541 

Auial Cholesteatoma Experiment 
al Obseriations — Fernandez 
Cesar and Lindsai J R _ 1119 


III 



21 


ADVERTISEMENTS 


CENTRAL INSTITUTE 

FOR THE DEAF 

Founded by 
Dr Wlax A Goldstein 


INDEX 

OF ADVERTISERS 


ORAL SCHOOL for deaf children 
—Day and Residential—Preschool 
to High School— 


SPEECH CORRECTION—Classes 
for Children with Aphasia and 
other defects of speech 


Modern dormitories and equipment 


INSTRUCTION and CLINICS for 
hearing assessment, deafness pre¬ 
vention, auditory training, lipread- 
mg, speech defects, including apha¬ 
sia, cleft palate, laryngectomy, 
stuttering, articulatory defects, 
voice disorders—children and adults 


TEACHERS COLLEGE —affiliated 
with Washington University—leads 
to B S and M A degrees and Ph D 
research degree—outstanding op¬ 
portunities for practice 


MODERN LABORATORIES FOR RESEARCH 
IN SPEECH AND HEARING 


S Richard Silverman, Ph D , 
Director 

Helen S Lane, Ph D , 
Principal 


Page 


American Academy of Ophthalmology 
and Otolaryngology Registry - 15 

American Cystoscope Makers, Inc 2 

American Laryngological Association 19 

Back Issues Wanted ^ 

Beltone Hearing Aid Company 1® 

^ 15 

Books Received 

Burroughs Wellcome & Co , Inc 811 20 

21 

Central Institute for the Deaf 
Ciba 

Doho Chemical Corp 
Eaton Laboratories 
E E N T Practice for Sale 
S E Massengill Co 
V Mueller & Co 
Nichols Nasal Syphon, Inc 
Notice to Subscribers Inside Back C 
Otarion Listener Corp 
G P Pilling & Son Co 
Radium Chemical Company, Inc 
Roche Laboratories - 
Storz Instrument Co 
Siirnical Mechanical Research 


13 

15 
12 
19 
34 
10 

14 
ler 

9 
6 

16 

Back Cover 
5 

17 


For further information address the Principal 

818 S KINGSHIGHWAY 
ST LOUIS 10, MISSOURI 



Kindlv mention The Laryngoscope when communicating with ad'"* 



INDEX 


V, 


Deafness, Sensoi i Neui al Revei 
ole—I^odman, F, Ji, Cull O 
V and Lanson. TO 

Deafness The Influence of, on the 
Creatne Instinct —Canthoine, 

Teience 

Deafness, Therapv of Sudden Lab- 
Minthine,—Hallbeig O E lob 

Decongestants Nasal. Adminis- 
teied Oiallv A Modified Tech¬ 
nique of Rhinonietrv with a Pie- 
liminaivNote on the Effect of 
McLaniin, J W. Shipman, t\ 

F and Kiiklei, D E , Ji - loo 

Deep Jh cotic InvoR ement of the 
Right Ma\illai\ and Ethmoid 
Sinuses, the Orbit and Adjacent 
Stiuctures Case Repoit E%alu 
ating the Use of Jljcostatin Lo 
calR and Amphoteicin B (Fun 
gizone) Intiaienousl' Against 
Aspeigillus Flatus—tVellei, It 
A Joseph, D G and Hoca J 
F _ _ _ 99^ 

Defoimitt, Fibious Dtsplasia ttitli 
lloiistei Like, — Mai kott icz, H 
and Shanon, E - 

Differences in Difficultt Among 
the CI D W 22 Auditoi t Tests — _ 
Elpein, B S — 1560 

Discussion on Acoustic Neuiti 
ma,—Di\, JI R , and Hallpike C 
S - 19o 

Disease, Nasal, A Stiithesis of 
Modem Thought and Its Impact 
on the Undei standing of Con- 
nectite Tissue — tVeisskopf 
Ales _ 102“ 

Disease Otologic Alleigic Jlani 
festations in—Sentuiia B H 28 > 

Dislocation Cncothtroid —Knight 
J S „ 1256 

Dogs Obseitations tilth Ceitain 
Expel iments on the Paral'zed 
\ocal Coids of—Etot M H 126S 

Disphonn Spastic A Studt of 
Neurologic and Electroencephal 
ographic \bnoimalities—Robe 
El ell n Biumlik Joel and 
Mooie Paul — 21“ 


Dtsphonia Ventiiculai, Nett I - 
teipietation of an Old Obserta 
tion—Arnold, G E, and Pinto, 
Samuel 

Dtsihtthmia in the PostCaloiic 
Nvstagmus Its Clinical Sig 
mficance—Riesco JIacCluie, 

S and Stioud. M H 69. 




Eai and Nose A Nett 

Bodt Foiceps foi Spheiical ()b 

jects in the — Lineback, Mei rill 196 

Eat Cancel of the A Repoit of 
150 Cases—Lett IS J S 

Eai, Chick, Innei Retersible 
Healing Loss in Human Hjpo 
thtioidism and Con elated 
Changes in tlie Rittei F • , 
and Lattience, Merle 

Eai, External Infections Etalua 
tion of Tieatnient in,—Gill E 
K 

Eai Infections Vaiiations of Re¬ 
sults in Tieatment of Postopei a 
tite—Callahan. Neil, Hood JI 
H and Sale C S 

Eai Innei Clinical Implications 
of Recent Reseaich on the,—Eld 
I edge D H - 

Eai inner. Histopathologic Chang 
es in Deafness Due to Neomtmn 
in a Human—Lindsat J R 
Pioctoi.L R andWoik W P ^b- 

Eai Innei The Histocliemisti t of 
the Enzimes of Ovtgen_Jletab ^ 
ohsm in the —Vosteeii K H ool 

Eai Reconsti uctit e Mici o Surgei t 
of the Especiallt ttith the 
Catum Jlinoi Technique—Rich 
tnei \ G 

Eai Sill gelt Acoustic Tiaunia of 
the Cochlea from —Schukneclit 
H F and Tonndoif lueigen t< 

Enztme Theiapt in OtoHi'ngol 
ogt Report on the Ise of Buc 
cal Tablets of Streptokinase oi 
Streptodoinase (Vaiidase) — 
Eagle t\ IV ~ '>66 



IV 


INDEX 


B 

Bilateial Tonsillectomy foi Pen 
tonsillar Abscess,—Volk, B M , 
and Biando-\\, E C , Jr 840 

Biopsies, Endoscopic, The Piocure- 
ment and Processing of,—Hol- 
ingei, P H , Johnston, K C , and 
Hiisch, E F 960 

Biopsy, Blind, Evaluation of, as a 
Diagnostic Aid in Sai coidosis in 
Otolaryngology Repoit of Elev¬ 
en Cases,—^Weiss, J A 1351 


Clinical Aspects of T\mpamc 
Sound Conduction,—Jiieis, A L 1244 

Clinical Implications of Recent 
Research on the Inner Ear,— 
Bldiedge, D H 373 

Clinical Studies in Stereophonic 
Hearing,—Haskins, H L, and 
Hardy, W G 1427 

Closure of Perforations of the 
Tjmpanic Membrane by Vein 
Giafts A Piehminary Report 
of 20 Cases,—Tabb, H G _ 271 


C 

Cancel, Hypophaiyngeal, Partial 
Pharj ngectomv and Neck Dis¬ 
section foi Posteiioi Immediate 
Reconstruction with Presei va- 
tion of Voice,—Oguia, J H, 
Watson, R K, and Juiema, A 
A 1523 

Cancel of Larvnx, Pitfalls in the 
Diagnosis of,—Malonej, W H 774 

Cancel of the Ear A Report of 
150 Cases,—Levis, J S 551 


Cogan’s Sjndrome,—Cody, D T 
R , and Williams, H L H7 

Connective Tissue A Sjnthesis of 
Modem Thought and Its Impact 
on the Understanding of Nasal 
Disease,—Weisskopf, Alex 102 

Cordabrasion Treatment of Benign 
Vocal Cold Lesions A Prehmi 
narj Report,—Barton, R T os" 

Corneal Grafts in Middle Ear Sui 
gerv,—Forman, F S 

Correction 


Cancer, Pyiiform Sinus, Partial 
Lar\ ngnpharyngectomv and 
Neck Dissection for Conserva 
tion Surgery with Immediate 
Reconstruction,—Oguia, J H, 


Jurema, A A, and Watson, R 
K . 1399 

Carcinoma of Salivary Gland On 
gin A Follow up Survey, — 
Lathrop, F D 580 

Carcinoma of the Tonsil,—Dalv, J 
F, and Friedman, Milton 595 

Carcinoma of the Tonsil Suigical 
Treatment,—^Allen, G W , and 
Hemenvay, W G 246 

Cardiac Reflex Upon the Larynx,— 
Evans, Thos H 198 

Cerebrospinal Fluid, Rhinoi rhea 
and Otorrhea, Method for Identi 
fication and Localization of,— 
Kirchner, F R, and Proud, G 
O _ 921 


Cholesteatoma, Auial Experi¬ 
mental Observations —Feinan 
dez, Cesar, and Lindsai, J R 1119 


Correction—Caicinoma of the Ton 
sil,—Dal>, J F, and Friedman 
Milton 

Cricothvroid Dislocation, 

J S 

Cnteiia for Otosclerosis Surgei' 

and Fuither Experiences with 
Round Window Surgery,— House, 
Wm F, and Glong, Aram 

Cuiient Utilization of Tracheot 
omy as a Therapeutic Measure, 
Atkins, J P 

Cystic Lymphangioma of tlie Pa 
rotid Region,—Lingeman, K 

Cvstomegalic Inclusion Disease of 
the Nose,—Cranmer L K 


D 


Dallas Academy of Ophthalmolog' 
and Otolaryngology 196Ubi 


1572 


Deafness, Otosclerotic, Pr 

of "Interposition” for, jgg 

mann, Michel 



INDEX 


VII 


Histopathologic Obsenations in 
So-Called Congenital Fixation of 
the Stapedial Footplate,—Lind- 
sai, J R , Sanders, S H , and 
Nager, G T _ 1587 

Histopathologi of the Otosclerotic 
Footplate, — Henner Robeit, 
Guilford, F R, Shea, J J and 
Jeantet, Colette _ 506 

Hovr Effectnelv Can the Liar\n- 
gectomee Expect to Speak'’ 
N'orms foi Effective Esophageal 
Speech, — Snidecor J C and 
Curn, E T _ _ 62 

Hipacusis Pseudo Xeuial, in Chil 
dren,—Brockman, S J, and Ho 
lersten G H _ 825 


I 

Innenation of the Cochlea in Re 
lation to Heal mg Loss —Fernan 
dez, Cesar _ 363 

Isolated Larmgeal Keiatosis Its 
Relation to Carcinoma of the 
Larvnx Based on a Clinico- 
pathologic Stud\ of 87 Consecu 
tive Cases with Long-Term 
Follott-Up — McGairan M H 
Bauer W C, and Oguia J H 932 


J 

Jav Lower Plastic and Prosthetic 
Repair foi Patients with Com 
Plete Loss of the,—Eiich J B_523 


K 

Kaposi’s Sarcoma of the Auricle — 
^aunton R F and Stoller F 

1535 

Keratosis Isolated Lanngeal Its 
Relation to Carcinoma of the 
I-ar\n'v Based on a Clinico- 
pathologic Studi of 87 Consecu 
tne Cases with Long Term 
Folloa Up — AicGa\ran M H 
Bauer W C and Ogura J H 932 

L 

karingeal Stenosis—Lmch Mer 
cer and LeJeune F E 315 


Lartngeal Trauma — Bennett 
Truett - - 913 

Laryngectomee How Effectiielv 
Can the. Expect to Speak'’ 
Norms for Effectiie Esophageal 
Speech,—Snidecor, J C and 
Currv, E T _ 62 

Lari ngograms Their Value in the 
Diagnosis and Treatment of 
Laryngeal Lesions A Study 
Based on Clinical Radiographic 
and Pathologic Findings on 99 
Patients y\ith Cancer of the ^ 
Larvnx—Ogura J H, Powers, 

W E, Holtz, S , JIcGayn an 51 
H, Ellis B and Voorhees R 780 

Lary ngo-Pharvngectomy and Cei 
\ ical Esophagectomy, Skin Graft¬ 
ing in Partial and Complete,— 

Hams H H -952 

Laryngoscope, An Hour Glass An 
tenor Commissure—Holmger P 
H — 1670 

Laivnx Cardiac Reflex on the,— 

Eyans Thos H 198 

Lary nx, Jlultiple Neurofibroma 
tosis Inyolying the,—Yunch E 
L and Beekhuis J — 16 

Larynx Pitfalls in the Diagnosis 
of Cancer of the—Maloney V 
H - 111 

Larynx Reyieyy of the Ayailable 
Liteiature on the,—LeJeune, F 
E Sr Stassi, Warren and Le¬ 
Jeune F E Jr _ 1183 

Lesions Benign Vocal Cord Cord 
abias'on Treatment of A Pie- 
liniinary Report —Barton R F 656 

Lesions in the Auditory Nerious 
System Audiological Manifesta¬ 
tions of —Jerger James 117 

Lesions Larvngeal Larvngo 
grams Their Value in the Diag 
nosis and Treatment of A Study 
Based on Clinical Radiographic 
and Pathologic Findings on 99 
Patients yyith Cancer of the 
Larynx—Ogura J H Poyyers 
\\ E Holtz S McGayran M 
H Ellis B and Voorhees R 780 



VI 


INDEX. 


Epilepsj, Veitigmous,—Alpeis, B 
I _ 631 

Epistaxis, Nasal Neciosis Associ¬ 
ated with Postnasal Packing fot 
Pi oti acted,—King, J T 194 

Esophageal Nodule of the Thyioid 
Tissue,—Poi to, Gabi lel 1336 

Esophagectomy, Cei vical. Skin 
Grafting in Partial and Com¬ 
plete Lai \ ngo Phai yngectom-v 

and,—Hams, H H 952 

Ethei Anesthesia foi Tonsillec 
tomy Studies in Respiiatoii 
Adequacy,—Giaff, T D, Hams, 

L C, Michael, T D, Phillips, 

O C , Nelson, A T , and Fox, E 
T 1660 


G 

Glomus Jugulare Tumors Repoit 
of Seven Cases,—Kinney, C E, 
and Thoms, 0 J _ >5 

Giafts, Coineal, in Middle Eai 

Suigeij,—Foiman, F S E'^l 

Giafts, Vein, Closure of Pei fora 
tions ot the Tympanic Membiane 
by,~Tabb, H G 271 

Gustaton Sweating and Flushing 
The Auiiculo Tempoial S\n 
di ome—Fi ev's Si ndi ome,—Hem 
enwai, M' G 


H 


Eustachian Tube, The Abnoimally 
Open,—Suehs, 0 W 1418 

Evaluation of Tieatment in E\- 
teinal Eai Infections,—-Gill, E 
K 968 


F 

Fibious Dysplasia with Monstei 
Like Defoi mity,—Mai kow icz, H , 
and Shanon, E 147 

Flap, jMucopeiiosteal, The Use of, 
foi Reconsti uction of a Naso 
fiontal Duct Fiontal Sinus 
Suigen,—Oguia, J H, Watson, 


R K, and Juiema, A A 1229 

Footplate, Histopathologi of the 
Otoscleiotic, — Hennei, Robeit, 
Guilfoid, F R, Shea, T J and 
Jeantet, Colette 506 

Foi ceps. New Foieign Bodi, foi 
Spheiical Objects in the Bai and 
Nose,—Lineback Meirill 196 

Fiactuies, Management of MaMjlo 
Facial,—Bijant, F L 647 


Fiontal Sinus Suigeii The Use of 
Mucopeiiosteal Flap tot Recon 
stiiiction of a Nasofiontal 
Duct,—Oguia, J H Watson, R 
K, and Juiema, A A 1229 


Healing, Bone Conduction, The 
M - R Test foi, — Llghtfoot, 
Chailes 


Heaiiiig Loss. Inneivation of the 
Cochlea in Relation to,—Feinan 
dez, Cesai 


Healing Loss, Re\ersible, in Hu 
man H^poth■^roldlsm and Coire 
lated Changes in the Chick In 
nei Eai, —Rittei, P N. -jj 
Law 1 ence, Mei le 

Healing, Steieophonic, Clinical 
Studies in,—Haskins H h 
Haidj, G 

Healing, The Ciossbai (PoUetln 
lene) Piosthes.s foi the im 
piovement of Initial Report, 
Hayden, G D 


Heai ing 
apy in 
J L 


Loss, Vasodilatoi Ther 
Sensoiy Keuial, Shee 


Hepaiin, The Use of, as an Anti 
Inflammatoiy Apnt.-DoIowH , 
D A , and Dougheiti, T f 

4istoc\ tosis Iny oU mg the Tern 
poial Bone (Letteiei SH'e Ha" 

Schullei Chiistian), — Keleme ■ 


Geoi ge 


1284 


listopathologic Innei Bai ^ang 
es in Deafness Due to Neomyci 
in a Human,—Lindsay, J jj, 
Pioctor, L R, and Woik M 



INDEX, 


IX 


Otonhea, Rhinouhea and Cerebio- 
spinal Fluid, Method foi Identi 
fication and Localization of,— 
Kiichnei, F R, and Pioud, G 
0 921 

Otoscleiosis Pseudo, — Goodhill, 
I^ictoi 722 


P 


P a 1 1 1 a I Lai \ ngophai \ ngectom\ 
and Neck Dissection foi P\ 11 - 
foim Sinus Cancel Consei\a- 
Uon Suigeij mth Immediate 
Kecoiistruction,~Ogura, J H 
Jurema. A A. and Watson, R 

1399 

Panel Discussion on mpanoplas 
n Fuistenbeig, A 

1 Comments on Tiunpano 
Plasti —Schuknecht H F, Me 
Gee, T M , and Oleksiuk, Stan 

1157 

2 TimpanoplasD —Sullnan J 

^ 116S 


^. ^®consti uctn e Microsui gei \ 

01 the Eai, Especially ^\lth the 
^a\um Minoi Technique,—Rich 
tnei, \' G li; 

Paitial Phar\ngectom\ and Neck 
dissection foi Posteiioi H\po 
P aijngeal Cancel Immediate 
, econsti uction mth Preseiva 
Lon of Voice,—Ogma J H 
Watson, R K and Juiema, A 
^ 152 

Perfoiations of the Tvmpanic 
lembrane Closuie of, b\ Vein 
Giafts,—Tabb H G 27 

Phanngectomi Paitial and Neck 
Dissection foi Posteiior Hipo 
P’'=‘"ngeal Cancel Immediate 
Presei%a 

enn DX°“^®~°euia J H Vat 
on K K and Jurema A A 152 

'I'® Diagnosis of Can 
wi of the Larin\—Malone\ V 

" 77 

T\mpanoplast\ —Pioc 

loj Biuce 


Plastic and Piosthetic Repair foi 
Patients uith Complete Loss of 
the Louei Jan —Eiich, J B 523 

Pope, Alexander Voodoo and 
Mesmei , The Psi chological 
Management of the Suigical 
Patient—Mooie F J 1628 

Piimaiy Adenocaicinoma of the 
Lai 1 nx Report of a Case — 
Smatheis, C R and Vermes 
Edmund 1325 

Pioblems and Complications in 
Head and Neck Suigeii —Sis 
son. G A 1142 

Pioceduie of “Intel position” for 
Otoscleiotic Deafness — Poit 
niann, Michel 166 

Piosthesis the Ciossbai (Pol\ 
eth\lene) for the Impioiement 
of Hearing Initial Repoit — 
Haiden G D 1330 

Pseudo Neural Hipacusis in Chil 
dien—Brockman S J and Ho 
lersten G H 825 

Pseudo Otosclerosis —Goodhill Vic 
toi 722 

Psi chogenic Problems —Nash C 
S 853 


R 

Reconsti uctn e Miciosuigeii of 
the Eai, EspecialD ivith the 
Caium Minoi Technique — 
Richtner X G 1176 

Repair, Plastic and Piosthetic, foi 
Patients with Complete l,oss of 
the Loiiei Taw —Ench T B 523 

Respiratoi i Adequac%, Ethei Anes 
tliesia for TonsiIIectomi Studies 
in~Giaff T D Hairis L C 
Michael T D Phillips O C 
Nelson, A T , and Pox E T 1660 

Respirator! Tract, Vii al Infections 
of the—Ha\ens W P Jr 661 

Re!ersible Hearing Loss in Human 
H\ pothj roidism and Correlated 
Changes in the Chick Inner 
Ear—Ritter P N and law 
rence Merle 393 



VIII 


INDEX 


Lung, Agenesis of the Repoit of 
a Case,—BoisanM Ste\en 1S7 

Ljmphangioma. Cystic of the Pa 
1 otid Region,—Lingeman, R E 983 

L% mphosai coma of Tonsil Discus 
Sion and Repoit of Case with 
Reco\ei\,—Johnson, Pold^ce 846 


M 


iM'iingoplastic Pioceduies A New 
Technique foi, '— Vendling 
Dietei Unv 


N 

Nasal Fiactuies, The Inipoitance 
of—Huist, Alfied 6S 

Nasal Neciosis Associated with 
Postiiasal Packing foi Piotract 
ed Epistavis —King, J T lH 


Management of Ma\illo Facial 
Fiactuies,—Biiant, F L 647 

Mandible The Fiactuied A Meth¬ 
od of Tieatment foi the Otolai- 
^ ngologist,—Peti 1 shyii, AV A 1060 

Mesmei, Voodoo and Alexandei 
Pope, The Psichological Man¬ 
agement of the Suigical Pa 
tient,—Mooie, F J 1628 

Method foi Identification and Lo 
calization of Ceiebiospinal 
Fluid Rhinoiihea and Otoi- 
ihea, — Kiichnei, F R and 
Pioud, G 0 921 

Methods of Shi inking the Infeiioi 
Tuibinates to Impiove the An 
wa\,—Tiemble, G E 175 

Mici o Ti mpanic Pi ocedui es, Minia- 
tuie All Dull foi,—iMichelson, 

R P 1448 

Miniatuie Air Dull foi Micio 
Tj mpanic Pioceduies,—Michel- 
son, R P 1448 

Multiple Neuiofibiomatosis In 
lolling the Laiinx,—Yuiich, E 
L , and Beekhuis, J 46 

Multiple Piimaiv Malignant Tu 
moi s,—Dibble, Capt P A , and 
Chambeis, R G 1647 

Micostatin Case Repoit Eialuat 
ing the Use of, Localh and Ani- 
photeucin B (Fungizone) Inti a 
lenoush Against Aspeigillus 
Flaviis Deep Micotic Ini oh e 
nient of the Right Maxillaij and 
Ethmoid Sinuses the Dibit and 
Adjacent Stiuctuies, — Wellei, 

W A, Joseph, D J and Hoi a 
J F 999 


Nasal Suigeii, Use of the Rhinot 
onii Opeiation in,—Boidle', J 
E, and Chein, Tern 2^S 

Nasofiontal Duct Fioiital Sinus 
Suigeij The Lse of Mucopeii 
osteal Flap for Reconstiuction 
ot a,—Ogui a, J H , Watson, R 
K, and Juiema, A A 122'' 

Neiie, Eighth, Neiiioiasculai Dis 
functions ot the,—Robeits, S E 42C 

Neill oina. Acoustic, Discussion 
on,—Di\, M E, and Hallpike 
C S 1C' 

Neuioiasculai Disfunctions of the 
Eighth Neiie,—Robeits, S E 42() 

Veil Foieign Bodi Foi ceps foi 
Spheiical Objects in the Eai and 
Nose,—Lineback, Aleiiill 1'*'' 

Nodule, Esophageal, of Thu old 
Tissue,—Poito, Gabiiel ICCC 

Nose Cjtomegalic Inclusion Dis 
ease ot the,—Cianniei, DR 

Nistagnius, Disihithniia in the 
Post-Caloiic Its Clinical Sig 
nificance—Riesco MacCIuie J 

S and Stioud, AI H ' 


O 

Obsei 1 ations with Ceitain Eipeii 
ments on the Pai ah zed local 
Colds in Dogs,—Eioi DI H 

Otitis Media, Chionic, 

Posteiioi Technique f®' 
Tieatment of, and Mastoiditis 
Pieliniinaii Repoit Jheis 
and Schlossei, W D 

Otologic Disease, Alleigic Man'fes 
tations in—Sentuiia, B H 



INDEX 


XI 


The Falsetto A High Speed Cine¬ 
matographic Study,—Rubin, H 
J.Hirt, CC LeCo\ei,iI 1305 

The Fractured Mandible A Meth¬ 
od of Treatment for the Oto- 
lar\ ngologist, — Petrr sh' n W 

A 1060 


Tissue Th\roid, Esophageal Nod¬ 
ule of the,—Porto, Gabriel 1336 

Tonsil and Adenoid Bacteriolog' 
Antimicrobials and Blood Cul- 
tuie Findings Before and Aftei 
Tonsillectomy and Adenoidec 
tomi,—Pastore, P N , and 
Hench, M E 638 


The Histochemistry of the En¬ 
zymes of Oxygen Metabolism in 
the Inner Ear,—^\’'osteen, K H 351 

The Importance of Heaiing at 3 
KC for Understanding Speeded 
Speech,—Hams, J D Haines, 

H L and Mxers, C K 121 


Tonsil, Carcinoma of the —Dah, J 
F, and Friedman, Milton 

Tonsil, Carcinoma of the Suigical 
Treatment,—Allen, G W and 
Hemenvrax. W G 


Tonsil, Lymphosarcoma 
Johnson i^idjce 


of the — 

S46 


The Importance of Nasal Fiac 
tures,—Hurst, Alfred 68 

The Influence of Deafness on the 
Cl eatn e Instinct, — Cayvthorne 
Teience 1110 


Tracheotomy as a 
Measuie, Cuirent 
of,—Atkins J P 


Theiapeutic 

Utilization 

1672 


Trauma Laryngeal, — Bennett, 
Ti uett 


The M R Test of Bone Conduction 
Hearing,—Lightfoot, Chat les 1552 

The Piinciples and Piactice of 
Bone Conduction Audiometiy — 
Hood, J H 1211 

The Piocuiement and Processing 
of Endoscopic Biopsies,—Holing- 
ei P H Johnston, K C and 
Hiisch, E F 960 

The Psychological Management of 
the Surgical Patient Voodoo, 
''lesnier and Alexandei Pope — 
Moore, F J 1628 

The Use of Hepaiin as an Anti 
Inflammatory Agent —Doloyritz 
D A and Douglieity, T F S73 

The Ise of the Rhinotoniy Opera 
lion in Nasal Surgery —Boid 
ley, J E and Cherry Jerix 258 

Therapy of Sudden Lahyiinthine 
Deafness—Hallbeiiy 0 E 408 

Tinnitus Auriura Some Pielimi 
nary Obseryations on the Effect 
of Gah anic Current on —Hatton 
D S Erulkar S D , and Rosen 
berg P E 123 


Tumois Glomus Jugulaie Report 
of Seaen Cases,—Kinney C E, 
and Thoms, 0 1 ">o 

Tumois Multiple Primaly Malig 
nant,—Dibble. Capt P A, and 
Chambeis, R G - 164 1 

Tumois of the Frontal Sinus — 
IVeaver, D F 298 

Turbinates Infeiioi Methods of 
Shi inking the to Improye the 
Aiiyyay —Tremble, G E 1‘5 


Turbinates, Jletliods of Shrinking 
the Infeiioi, to Impioae the Air 
yyay —Tienible G E - 175 

Tympanoplasty —Sulliaan J A 116S 

Ty mpanoplasty Neyy Method foi — 
Chailand R A _ 1690 

Tympanoplasty, Panel Discussion 
on Moderatoi. Furstenberg A 
C - Hah 

Panel Scliuknecht, H F Me 
Gee T M and OleksiuK Stan 
ley __ - Ha" 


SuIIiyan J A 



X 


INDEX 


Re\eisible Sensoii-Neuial Deaf¬ 
ness,—Kodman, F, Jr , Cull, O 
A, and Lawson, T O 1273 


Suigen, Head and Iseck Piob 
lems and Complications in,—Sis 
son G A 1D2 


Review of the Available Literatui e 
foi 1959,—LeJeune, F E , Si , 
Stassi, Waiien, and LeJeune, F 
E , Ji 1481 


S 

Saicoidosis in Otolai jngolog\ Re 
port of Eleven Cases E\alua- 
tion of Blind Biopsj as a Diag 
nostic Aid,—Weiss, J A 1311 

Saicoma of Auiicle, Kaposi’s,— 
Naunton, R F, and Stoller, F 
M 1535 


Sequelae of Ti acheobi onchial Aspi- 
lation,—Bridge, C J 318 

Sinus, Fiontal, Tumois of the,— 
Weatei, D F 298 

Skin Giafting in Paitial and Com 
plete Lai} ngo Phai \ ngectom' 

and Ceivical Esophagectom^,— 
Hams, H H 952 


Some Pieliminaij Obsei\ations on 
the Effect of Galvanic Cuiient 
on Tinnitus Aurium,—Hatton, D 
S , El ulkai, S D , and Rosen 
beig, P E 123 

Sound Conduction, Clinical Aspects 
of Tvmpanic,—lueis, A L 1244 

Spanish Language Speech Audi 
ometiy A Disci imination Test 
foi —Feiiei, Oscai 1541 


Speech Audiometij A Disci imi 
nation Test foi Spanish Lan 
guage,—Feiiei Oscar 1541 

Speech Speeded, The Impoitance 
of Healing at 3 KC foi Undei 
standing—Hairis, J D , Haines 
H L, and Mvers, C K 131 

Stapedial Footplate, Histopatho 
logic Obseivations in So Called 
Congenital Fixation of the — 
Lindsaj, T R Sandeis S H 
and Nagei, G T 1587 

Stapes Suigei',—Tato, J M 1603 

Stenosis Laijngeal — L\nch, Jlei 
cei and LeJeune, F E 31 > 


Suigeiv, Middle Eai, Coineal 
Grafts in,—Foi man, P S 1691 


Suigen, Nasal The hse of the 
Rhinotomj Opeiation in,—Bold 
lev, J E , and Cherrj, Jerrv 258 

Suigeiv, Otosclerosis, Criteria for, 
and Further Experiences with 
Round Window Surgen ,—House, 
Wm F, and Glorig, Aiam “w 

Suigeiv, Stapes—Tato, J M 1603 

Suigeij, Tempoial Bone, Air Diiv 
en Hand Piece foi,—Michelson, 


Svv eating and Flushing, Gustatoi v 
The Am iculo Tempoial Ssn 
di ome—Fi ej’s Sv ndrome.-Hem 
enwav, W G 

Syndiome, Cogan’s,—Codv, D T 
R, and Williams H L 


"echnique, Cavum Minoi Hecon 
structive Micio Suigeiv of me 
Ear, Especiallj with the,—mca 
tnei, N G 

'empoial Bone, Histocvtos.s In 
vDlvingthe (Letteiei Siwe Hand 
Schuellei Chi istian),— Kelemen,^^^^ 
Geoige 

'empoi ogi ams,—Bi ovv n, L A , and 
Smilev, D T 

■ests, Auditoi V, 

Difficultv Among the 
W 22,—Blpein, B S 

■he Abnoimallv Open Eustachian^ 
Tube—Suelis, 0 w 

he Application p,'ag 

toxic Reactions 1° _Rrvan, 

nosis of Food Alleig gjp 

W T K , and Bi' an ai 


hossbai (Poltethvlene) 

- foi the lmP'o\ff^Hav 


aiing Initial RepoH 
1 . G D 


1330 



INDEX 


XIII 


Bpumi-ik, Joel Robe, E\el\x and 
Moobe, P\trL—A Stud^ t)£ Spastic 
D^sphoma Xeuiologic and 
Electioencephalogiaphic Abnoi- 
matities 219 

Bpi \vr F L —Management of 
Maxillo Facial Fractuies 647 

Bpi\n, W T K and Brian. AI 
P—The Application of In Fi- 
tro Citotoxic Reactions to Clini¬ 
cal Diagnosis of Food Alleigi 7S0 


C 

C\LLAHVN Neil Hood, AI H and 


S\LE, C S—A'’ariations of Re¬ 
sults in Treatment of Postopera 
five Eai Infections 915 

CvMTiiopNF Terence —The In 
fluence of Deafness on the 
Creatne Instinct 1110 

Ch\iidfis R g, and DromB 
C\PT P A—Multiple Piimai' 
Alalignant Tumois 1647 

CniPLAAD, R A—Xei\ Method of 
Timpanoplasti _ 1699 

CiiFiiRi^ Jebr\ and Bokdlei J 
—Use of the Rhmotom\ Opeia 
tion in Vasal Suigen 258 

CoD\ D T R and M'illi \nis H 
U Cogan’s Sindrome _ 447 

Cl \NMEF L R—C^tomegallc In 
elusion Disease of the Vose 37 

CiiL O A, Kodm\n F Jf and 
L lu SON T O — Rei ei sible Sen 
son Neural Deafness 1273 


'’’N E T , and Snidecor J C — 
How EffectneU Can the Lanm 
gectomee Expect to Speak’’ 
Norms foi Effective Esophageal 
Speech 


D 

D\l\ j F and Fiih>m\n Mu 
TON— Carcinoma of the Tonsil 595 

^ FlIEDMlN Mil 

Uarcinoma of 

the Tonsil nnq 


Diblle Cmt P a and Chim- 
BEFs, R G —^Multiple Primal \ 
Alalignant Tumois — 1647 

Din AI R , and H nllpikf C S — 
Discussion on Acoustic Veuio 
ma - 105 

Dolowitz D a and Doigiieftn 
T F —The Use of Heparin as an 
Anti Inflainmator\ Agent 873 

Dolowitz D A Woodblln L A 
and Knight R\lpii — A Com 
paratne In Vitro Eialuation of 
Antibiotics -- 758 

Doughertv, T F and Dolow it/. 

D a —The Use of Hepai in as an 
Anti Inflammatoi i Agent 873 


E 

E\gle M W—Enzyme Theiapi 
in Otolai \ ngologi Repoit on 
the Use of Buccal Tablets of 
Stieptokinase oi Stieptodoinase 
(A''aiidase) — 666 

Eldpldge D H —Clinical Implica 
tions of Recent Reseaich on the 
Inner Ear _ 373 

Eilis B , Oglb\, j H Powffs, 

AC E Holtz, S , AIcGwrvn AI 
H and Voofhies R—Laryngo 
glams Their A’’alue in the Diag¬ 
nosis and Treatment of Larin- 
geal Lesions etc 780 

Euefn B S —Differences in Dif¬ 
ficult! Among the CID AV 22 
Auditoi! Tests - 1560 

Eric h J B —Plastic and Pros 
thetic Repaii for Patients with 
Complete Loss of the Low er Jaw 523 

Efclkvf S D Hvtton.D S and 
Rosenberg. P E —Some Prelimi 
nai! Observations on the Effect 
of Galvanic Curient on Tinnitus 
Aurium _ 123 

EvvNs T H—Cardiac Reflex Ipon 
Larvnx _ 19S 

Evoi AI H—Observations with 
Certain Experiments on the 
Paialvzed A'oeal Cords in Docs 12GS 



XII 


INDEX 


Richtnei, N G 1179 AUTHORS 

T\mpanoplasty, Pitfalls in,—Pioc 
toi, Biuce 1433 A 


U 

Use of the Rhinotonij Opeiation in 
Nasal Sui gen,—Boi dley, J E , 
and Cliem, Jem 258 

Uvula Adenocai cinonia of the 
Piiman,—Smatheis, C R, and 
Veinies, Edmund 1323 


V 


Alifv, G IV , and Himfnw v\, 11 
G—Caicinoma of the Tonsil 
Suigical Tieatment 24b 

Alph.s, B J—Veitigmous Epilep 


AI.^OLn, G E , and Pimo, Svmvfi— 
Ventiicular Disphonia A Xen 
Intel pi etation of an Old Obsei 
\ation 

Atkins, J P—Cmlent Utilization 
of Tiacheotomi as a Tlieiapeii 
tic Measiiie 


Vaiiations of Results in Tieatment 
of Postopeiative Eai Infec 
tions,—Callahan, Neil, Hood, M 
H , and Sale, C S 915 

Vaiidase Enzyme Thei ap\ in Oto 
lanngolog\ Repoit on the Use 
of Buccal Tablets of Stiepto 
kinase oi Stieptodoinase,— 
Eagle, IV IV 666 

Vasodilatoi Theiapi in Senson 
Neuial Healing Loss,—Slieeln, 

J L 885 

Vein Giafts, Closuie of Peifoia- 
tions of the Tympanic Mem 
biane b^ A Pieliminan Re¬ 
poit of 20 Cases,—Tabb, H G 271 


B 

B\itTON,R T—CoidabiasionTieat 

ment of Benign Vocal Coid Le 
sions A Piehminan Repoit bob 

Biuek, W C, McG\M.\^, M H, 
and Ogiiiv, J H—Isolated La 
nngeal Keiatosis Its Relation 
to Caicinonia of the Lai in' 
Based on a Clinicopathologic 
Studv of 87 Consecutne Cases 
■rt ith Long Tei m Follov Up •>- 

Bn Kiiuis, J , and Yonicn, E L — 
Multiple Neuiofibiomatosis in 
\olving the Lann\ 

Bc^^ETT, TiiUFTT— Lai' ngeal Ti an 

ma 


Ventiiculai Dysphonia New In 
tei pi etation of an Old Obsei va 
tion,—Arnold, G E, and Pinto, 
Samuel 1608 

Veitigmous Eplleps^ —Alpeis, B 
J 631 

Viial Infections of the Respiia 
toij Tiact,—Havens W P Ji 661 

Vocal Colds in Dogs, Obseivations 
itli Cei tain E\pei iments on the 
PaiaLzed,—Evov, M H 1268 

Voodoo, Mesmei and Alexander 
Pope, The Psychological Man¬ 
agement of the Suigical Pa 
tient,—Mooie, F J 1628 


21*! 


Bourn bi, J E, and Cm Bin , 
Jtnni—Use of the Rhinotonn 
Opeiation in Nasal Siiigen 

BousiMi, Sti \i X—Agnesis of the 
Lung Repoi t of a Case 

BiiAMiov, E C Ir 

M—Bilateial TonsiIIectoni' loi 
Peiitonsillai Abscess 

Bridge C J—Sequelae of Tiaclieo 

bionchial Aspnation 
Brock’uin, S J ’ ,^,'nl|ciisis 

G H—Pseudo Neuial H'P‘ 

in Childien 

D T 


S2'. 


JitoMN, L A and Sirim, 
Tempo! ogi am 


326 



INDEX 




HE^^Er, Robert, Glilford, F R , 

Shea J J and JEA^TET, Co 
LETTE — Hlstopatholog^ of the 
Otosclerotic Footplate o06 

Hipsch E F Holin'ger, P H , 
and JoHNsTox, K G—The Pio 
cuiement and Piocessing of 
Endoscopic Biopsies 960 

Hirt, C C Rt BIX H J, and Le 
C o\EB, M — The Falsetto A 
Highspeed Cinematogi aphic 
Stud' _ 1305 

Houxgep P H —An Houi Glass 
Antenoi Commissure Lai i ngo 
scope _ _ 1670 

HoUXGEP, P H , JOHXSTOX, K C, 
and Hirsch, E F—The Piocuie- 
ment and Piocessing of Endo 
scopic Biopsies 960 

Holtz, S , Oghrx, J H Po'tefs 
E McGa'R'x M H Ellis 
B and Voophees R —Lai' ngo 
grams Their Value in the Diag¬ 
nosis and Tieatment of Larm- 
geal Lesions, etc 780 

Hood J D—The Piinciples and 
Practice of Bone Conduction Au 
diometn _ 1211 

Hood, M H , C\ll\hix, Neii and 
S\le C S—^l''ai lations of Ke 
suits in Tieatment of Postopera 
tile Ear Infections 915 


Jeaxtet, Colette Hexxep Rob 
ert Gtjileord, F R , and Shea, 

J J—Histopathologj of the Oto¬ 
sclerotic Footplate 506 

Jergep. James —Audiological Mani¬ 
festations of Lesions m the 
Auditoii Xenons Si stem 417 

JoHXsox, Fobdacf —L'mphosarco 
ma of the Tonsil 846 

JOHXSTOX, K C , Holixgep P H , 
and Hipsch, E F—The Piocure- 
ment and Processing of Endo 
scopic Biopsies 960 

Joseph, D J Wellep W A, and 
Hop.A, J F—Deep M'cotic In 
loliement of the Right Jlaxil 
lar' and Ethmoid Sinuses, the 
Oibit and Adjacent Structures 
Case Report Bialuating the Use 
of Mjcostatin Locall' and Am 
photericin B (Fungizone) Intra 
lenoush Against Aspeigillus 
Flaius 999 

JiEi.s, A L—Clinical Aspects of 
Timpanic Sound Conduction 1244 

Japeaia a A , Oglra j H and 
Watsox, R K—Frontal Sinus 
Suigen The Use of Muco 
peiiosteal Flap foi Reconstruc 
tion of a Nasofrontal Duct 1229 


Hor\, j p , Wellfp, IV A and 
Joseph D J —Deep Micotic In 
lohement of the Right Maxil 
lar\ and Ethmoid Sinuses, the 
Orbit and Adjacent Structures 
Case Report Eialuating the Use 
of M'costatin Localli and Am¬ 
photericin B (Fungizone) Intia 
'enoush Against Asperigillus 
Flaius 999 

Hoi sr V'lt P , and Gloi ig, Ai \m— 
Criteria for Otosclerosis Surgeii 
and Puithei Expeiiences "ith 
Round Vhndoii Surgen 616 

Homistix G H and Biockmax 
S 1 —Pseudo Xcural Ha pacusis 
in Childien S25 

Hi 1ST, Aijitu)—The Impoitance 
of Nasal Fractuies 6S 


JiPEMA, A A Ogura j H. and 
V’atsox, R K Paitial Laiyn 
gophai A ngectoniA and N’ecK Dis 
section for PAiifoini Sinus Can 
cei ConserAation Suigeiy aaiUi 
Immediate Reconsti uction 1399 

Jl tesi a, A A Ogi-pa j H , and 
Watsox R K—Partial PharAn- 
gectomA and Neck Dissection foi 
Posterior HApopliarAngeal Can 
cer Immediate Reconsti uction 
AAith PreseiAation of Voice 1523 


K 


Kfli Airx Gioigf—H istocAtes In 
AolAing the Temporal Bone 
(Letterer - SiAA e Hand Schuller 
Christian) 


1284 



XIV 


INDEX 


F 

F^l!I^fA^DF/, Clsvr —Inneivation of 
the Cochlea in Relation to Heai 
mar Loss 363 

Fekkik, Oscvn — Speech Audiom 
etiy A Disci imination Test foi 
Spanish Language 1541 

FoRMA^, F S—Corneal Grafts in 
Middle Ear Suiger\ 1691 

Fo\, E T , Gr4ff, T D , Harris, 

L C , Mich iel, T D , Phillips, 

O C , and Nelsoa', A T —Ether 
Anesthesia for Tonsillectomy 
Studies in Respiratoij Ade 


quac} 

1660 

Friedmax, Milton-, and Dala, 

J 

F—^Caicmoma of the Tonsil 

595 

Friedman, IMilton, and Dala, 

J 

F — CORRECTION—Cai cinoma 

of the Tonsil 

1109 

Furstenberg, a C, Modeiatoi 

— 


Panel Discussion on Timpano 
plasty 1156 

G 


Hallberg, 0 E—Theiapy of Sud 
den Labyrinthine Deafness 40S 

Hallpikl, C S, and Di\, AI R — 
Discussion on Acoustic Neuio 
ma lOi 

HvRDy, W G, and HysKiis, H 
L—Clinical Studies in Stereo 
phonic Heal ing 1127 

H iRRis, H H —Skin Grafting m 
Paitial and Complete Larvngo 
Phai y ngectomy and Cenical 
Esophagectomy 352 

H\rkis, J D , Hmnes, H L, and 
Milks, C K—The Importance 
of Healing at 3 KC foi Undei 
standing Speeded Speech 131 

H\rris, L C Griff, T D , Mi 
cii \el, T D , Phillips, 0 C, 
NELSO^, A T, and Fo\, B T — 
Ethei Anesthesia foi Tonsillec 
tomy Studies in Respirator} 
Adequacy 

Hiskins, H L, and Hyany, V 
G—Clinical Studies in Stereo _ 

phonic Hearing !■*“' 


Gin, E K—Evaluation of Tieat 
ment in Exteinal Eai Infections 968 

Glokig, Arim, and House, Win 
F—Ciiteiia for Otoscleiosis 
Suigeiy and Furthei E\peii 
ences yyith Round Windoyy Sui 
geij 616 

Goodhill, Victor —Pseudo Otoscle¬ 
rosis 722 

Graff, T D , Harris, L C , Mi 
cHAEi, T D , Phillips, O C , 
Nelsoa, a T, and Fox, E T — 
Ethel Anesthesia foi Tonsillec 
tomy Studies in Respiiatoiy 
Adequacy 1660 

Guilford, F R Hixxer, Robert, 
Shea, J J, and Jeaxtet, Co¬ 
lette — Histopathology of the 
Otoscleiotic Footplate 506 

H 

Haixes, H L Maers, C K, and 
Harris, J D —The Importance 
of Hearing at 3 KC for Under¬ 
standing Speeded Speech 131 


Hatton-, D S, Erulkap, S D, 
and RosETNBEna, P E —Some 

Preliniinai\ Obsenations on the 

Effect of Galvanic Cinient on 
Tinnitus Auiium 


Haabxs, V P, Jr— Viral Infec 
tions of the Respiiaton Tiact 


661 


Haaden, G D - The Ciossbai 
(Polyethylene) Piosthesis toi 
the Impioyement of Heaiing^^^^^ 
Initial Repoit 


lyiixyAAA, W G ~ T-i.p 
Sy\ eating and Flushing 
Auiiculo Tempoial Syndiome— 
Frey’s Syndiome 

Eytixyy aa, W G, and An in. G 
■W —Carcinoma of the Ton 
Suigical Tieatment 

3 XCH, M E, and ^ 

H—Antimicrobials, tonsil < 
Adenoid Bacteriology. 

Culture Findings Before < 

A.fter Tonsillectom} g;5 

loidectomv 



INDEX 


XVII 


McL.\iriN,J TV, SHirM\N','V F, 
and Kipklei, D E Jk—A Jlod 
ified Technique of Rhlnometl^ 
Prehmmari Note on the Ef¬ 
fect of Nasal Decongestants Ad- 
ministeied Oralh lao 

■\IiCH\EL, T D , GP\rF, T D , H\P 
PIS, L C , Phillips, O C , Nel¬ 
son A T , and Fox, E T —Ether 
Anesthesia for Tonsillectomv 
Studies in Respiraton Ade- 
quacN _ _ 1660 

Michelson R P—Miniatuie Aii 
Drill foi Micro Tn mpanic Pro 
cedures _ 144S 

Moore F J —The Psi chological 
■Management of the Suigical Pa 
tient, Voodoo, Mesmer and 
Alexander Pope 162S 

Moope, P\il, Robe Evelin and 
Bplxilik Noel — A Studj of 
Spastic Dvsphonia Neurologic 
and Electroencephalographic .4b- 
noimalities 210 

Mters, C K Hirris J D, and 
Hunts H L—The Impoitance 
of Healing at 3 KC foi Under¬ 
standing Speeded Speech 131 

Ml EPS, D and SciiLossEP IV D — 
.4ntei loi Postei loi Technique for 
the Tieatnient of Chioiiic Otitis 
Media and Mastoiditis Pielinii 
nan Repoit_ 7S 


N 

Nirn G T Linds w J R and 
S'ndeps, s H—Histopathologic 
ObseiNations in So Called Con 
genital Fixation of the Stapedial 
Footplate _ 15S7 

N\sii C S—PsNchogenic Piob- 
lenis §53 

Nunton^ R P and Stoiiep F 
Kaposi s Sarcoma of the 
Auiicle _ 1535 

\iLsoN AT Gpvfi T D Hu 
PIS L C Miciinei T D Piui 
I IPS O C and Fox E T — 
Ether .Anesthesia for Tonsillec 
tom\ Studies in RespiratorN 
Adeqiian __ Igsp 


O 

OcEP-X J H , JiTENiA, .4 .4, and 
■M'xtson R K—Partial Laivn- 
gophai \ ngectoniN and Neck Dis ' 
section foi P\iifoim Sinus Can¬ 
cel Consenative Suigerx nitli 
Immediate Reconstiiiction 1309 

Oglra, j H McGxnkax, M H, 
and Bvier W C — Isolated 
Larxngeal Keratosis Its Rela 
tion to Carcinoma of the Lai i nx 
Based on Clinicopathologic Stu- 
di of S7 Consecutiie Cases nith 
Long Tei m Follon Up _ 932 

OriPx J H, PoNNEPS, "W E 
HolT7, S , McGntrxx, M H 
Elus, B ’ and Voorhees R — 
Laixngogiams Then Value in 
the Diagnosis and Tieatment of 
Lanngeal Lesions etc 7S0 

OctR.\ J H Vvtson R K and 
Jlremx .4 .4 —Fiontal Sinus 
SuigeiN The Use of Mucopeii 
osteal Flap foi Reconstiuction 
of a Nasofrontal Duct _1220 

Ogerx j H ■; IVxTsoN R K and 
JtPEXLx .4 A—Paitial PhaiNTi- 
gectoniN and Neck Dissection foi 
Posterior HiTiopharingeal Can 
cei Immediate Reconstruction 
with PieseiNation of Voice 1523 

OlEKSILK StNNLEN SCHLKNEIHT, 

H F and McGee T 41 —Com 
ments on Tn mpanopIastN 1157 

P 

Pnstope P N and Hetncii, ME — 
Antimicrobials Tonsil and .Ade¬ 
noid Bacteriologv and Blood Cul 
tiire Findings Befoie and .Aftei 
TonsillectoniN and .4denoidec 
tomN _ t)3S 

PiiiiLips, 0 C Gpnff T D 
H Nil is L C , 411011 NEL T D 
\Ei.soN .A T and Fox E T — 
Ether Anesthesia for Tonsillec 
toniN Studies in Respiratoi n 


AdequacN „ _ 1660 

Pinto Snmul, and .Ai nouj G 
E—4'entricular DNsphonia .A 
\eNN Interpretation of an Old 
ObserNation _ 160S 



XVI 


INDEX 


Kikg, J T—Nasal Neciosis As 
sociated ■with Postnasal Packing 
for Proti acted Epistaxis 194 

KIN^E\, C E , and Thoms, 0 L — 
Glomus Jugulaie Tumois Re- 
poit of Seven Cases 53 


LeJeijVE, F E , Sr , St\ssi M ir 
REV, and LEJEU^E, F E, Jr — 
Review of the Aiailable Litera 
ture on the Laiinx foi 1959 - 1483 

Lewis, J S—Cancel of the Eai 
A Repoit of 150 Cases 951 


Kirchver F R , and Proud, G 
O —Method foi the Identifica 
tion and Localization of Cere¬ 
brospinal Fluid, Rhinoirhea and 
Otoirhea 921 

Kirklex D E , Jr , McLxurin', J 
W , and SiiiPMW, W F —A Mod 
ified Technique of Rhmometry 
Pieliminary Note on the Effect 


of Nasal Decongestants Adminis 
tered Orally 155 

Kmght, j S—Ciicothiioid Dislo 
cation 1256 

Knight, Rxerh, WooDnuRi, L A, 
and Dolow itz] D A —A Compai 
ative In Tit to Evaluation of 
Antibiotics 758 

Kodman, F , Jr , Cull, 0 A, and 
Lxwson, T 0—Reversible Sen- 
soii-Neural Deafness 1273 


Lightfoot, Chxrles R—The MR 
Test foi Bone Conduction Hear 
ing 


1553 


Lindsxx, J R Proctor, L R , and 
Work, W P —Histopathologic 
Innei Eai Changes in Deafness 
Due to Neomicin in a Human 863 


Linds AT, J R Saadfrs, S H, 
and Nager, G T — Histopa ho 
logic Obseivations in So Called 
Congenital Fixation of the 
Stapedial Footplate 


Liner VCK, 3Ierriu—N e" 

Bod} Foi ceps foi Spheiical Ub 
jects in the Eai and Nose 


Lingem vn, R B — Cl Stic Li mpli 
angioma of the Paiotid Region 

Lxnch, Mercer, and LeJeexf, F 
E —Lai yngeal Stenosis 


983 

315 


M 


Lathrop, F D — Carcinoma of 
Salivaiy Gland Oiigin 580 

Lxwrence, Merle, and Ritter, F 
N—Reversible Heaiing Loss in 
Human Hypothyi oidism and 
Coi related Changes in the Chick 
Innei Ear 393 

Lvivson, T O, Kodxivn, F , Jr , 
and Cull O A —Reversible Sen 
soil Neural Deafness 1273 

LeCoi er M , Hirt, C C , and Ru 
BIN, H J — The Falsetto A 
High-Speed Cinematographic 
Study 1305 

LeJlene F E, and Ltnch, Mer 
CER —Laungeal Stenosis 315 

LeJeune, F E, Jr , Stassi, W xr 
REN and LeJeunt;, F E , Sr — 
Review of the Available Liteia 
tuie on the Lar}nx foi 1959 1483 


Mxlomx, W H—Pitfalls in Diag 

nosis of Cancel of the Lannx 

Mxrkowic/, H, and ^^7 

Fibi ous Di splasia w ith 'lonstei 
Like Defoimit} 

McGaxrxn, M H 
and Ogtjrv, J H , 

Larxngeal B^eratosis ^ 

tion to Caicinoma of Bie La n 

Based on Clinicopatholog c 
Studv of 87 Consecutiie cases 

with LongTeim Follow Up 

McGairvn M H Ogepx J H 
POWERS, W E , Hoitz, S 
B and VooRHEFS, 

giams Their Value in the Diag 

Lsis and Treatment of La 
geal Lesions, etc 
McGee, T M , ScHm>>rciiTjl^F 
and Oeeksiuk, STxyi ^ 
ments on Tvmpanoplas 



INDEX 


XIX 


Smdecor J C , and Ctibry, E T — 

How Effectively Can the Lai>n 
gectomee Expect to Speak’ 
Xorms for Effectixe Esophageal 
Speech 62 

Stxssi, WxrREV, LeJeove F B, 

Sr , and LeJecse, F E , Jr — 
Review of the Available Litera¬ 
ture on the Laivnx for 1959 1483 

Stoller F M, and XxtxTOx' R 
P—Kaposi’s Sarcoma of the 
Auricle 1535 

Sttold, II H , a;id Riesco-Mxc- 
Clepe, J S —Djsrhithmia m 
the Post Caloric Xvstagmus Its 
Clinical Significance 697 

StTEHs 0 W—The Abnoimallv 
Open Eustachian Tube 1418 

Srixiv J A—TjTnpanoplastv 1168 


T 

Tver, H G—Closure of Perfora 
tions of the Tjmpanic Jlem 
brane bv Vein Grafts 271 

Thoms, 0 L, and Ki.xvev, C B — 
Glomus Jugulare Tumors Re 
poit of Seven Cases 55 

Tonmioif Jeepoix, and ScHi- 
KMciiT H P—Acoustic Tiau 
ma of the Cochlea from Ear 
Suigerv _ 179 

Tiimree G E — Methods of 
Shrinking the Inferior Turbi 
nates to Improve the An wav 175 


V 

1 11 Mrs, Edvil nd and Svi vtiili s 
C R — Primarv Carcinoma of 
the Lvula Report of a Case 1325 

Voi K B M and Bn vxmow E C 
R —Bilateral Tonsillectomv foi 
Peritonsillar Abscess 840 

tooRiiius R Ogiiv, J H Pow 
ns M E Hwetv S MvGw 
t \N M H and Eiiis B—La 
rvngograms Their Value in the 
Diagnosis and Treatment of 
Larvngeal Lesions etc 780 


VosTEEx K H—The Histochemis 
tiv of the Enzvmes of Oxjgen 
Metabolism in the Inner Ear 351 


W 

WvEEEMsonx', P A Jr —Agamma¬ 
globulinemia Report of Two 
Cases and Rev lew' of Literatui e 1 

Watsov, R K , Ogera, j H , and 
JuPEMx, A A—Frontal Sinus 
Surgerv The Use of Mucoperi- 
osteal Flap for Reconstruction 
of a Nasofrontal Duct 1229 

WvTsox, R K , Oge’RA, j H , and 
Jlremv, a X —Partial Larvn 
gopharj ngectomj and Neck Dis 
section for Pvriform Sinus Can 
cei Conservation Surgerv with 
Immediate Reconstruction 1399 

Watsox-, R K Ogerv j H and 
JcREMv, A A—Partial Pharvn 
gectom> and Neck Dissection for 
Posterior Hv pophai vngeal Can¬ 
cer Immediate Reconstruction 
with Preseivation of Voice 1523 

Vt'E vv:er D P — Tumors of the 
Frontal Sinus 298 

Wnss J A—Sarcoidosis in Oto 
larvngology Repoit of Eleven 
Cases Evaluation of Blind Bi 
opsv as a Diagnostic Aid _ 1351 

Weisskopf, Alfx —Connective Tis 
sue A Svnthesis of Modern 
Thought and Its Impact on the 
Understanding of X'asal Disease 1029 

Wfiifi M a Josfph D j and 
Hoi V J F—Deep Mvcotic In 
volvement of the Right Max.il 
larv and Ethmoid Sinuses the 
Orbit and Adjacent Structures 
Case Report Evaluating the Use 
of Mvcostatin Locallv and Am 
photeiicin B (Fungizone) Intra 
venouslv Against Aspergillus 
Plavus _ 999 

Wexiilixg Difttr—A Xew Tech 
nique for Mv ringoplastic Proce 
dures 1G5S 

Mil 11 VMS H L and Coov D T 
R—Cogan s Svndrome 447 



XVIII 


INDEX 


PouTM\^■^, Michel —Procedure of 
“Intel position” for Otoscleiotic 
Deafness 166 

Porto, G \briel —Esophageal Nod 
ule of Thjioid Tissue 1336 

PouERs, W E , Ogurv, J H , 
Holtz, S , JIcGairah, M H 
Ellis, B , and Voorhees, R — 
Laryngograms Then Value in 
the Diagnosis and Treatment of 
Laiyngeal Lesions 780 

Proctor, Bruce —Pitfalls in Tjm- 
panoplasti 1433 

Proctor, J R , Lihdsat, J R , and 
Work, W P —Histopathologic 
Innei Eai Changes in Deafness 
Due to Neomjcm in a Human 382 

Proud, G 0, and Kirciiner, F 
R — IMethod for Identification 
and Localization of Ceiebio- 
spinal Fluid, Rhinoiihea and 
Otonhea 921 


R 

RiCHTArr N G —Reconsti uctive 
JIicio Suigeiy of the Eai, Espe 
cialh with the Caium Minoi 
Technique 1179 

Riesco M vcClure, T S , and 
Stroud, jM H —D^slh 5 thmla in 
the Post Caloi ic Nvstagmus 
Its Clinical Significance 697 

Ritter F N, and Lwirencl, 
Mepi e — Re^ ei sihle Heai ing Loss 
in Human H\pothyioidism and 
Con elated Changes in the Chick 
Innei Eai 393 

Roiir, El ELI A , Brumlik, Joel, and 
Moore, P\ul —A Studi of Spas 
tic Disphonia Neuiologic and 
Electi oencephalographic Abnoi 
malities 219 

Roberts, S E —Neuiovasculai 
Manifestations of Lesions in the 
Auditoii System 426 

RosF>BFrG P E Hvttox, D S 
and Eruikur, S D—Some Pie 
hminaii Obseiiations on the Ef¬ 
fect of Galianic Curient on Tin¬ 
nitus Auiium 123 


Rubin, H J ^ Hirt, C C , and Le 
C o\ EB, M ’— The Falsetto A 
High Speed Cinematograpliic 
Studi 1305 


S 


S\LE, C S , CuLLAHAR, Keil, and 
Hood, M H —^Variations of Re 
suits in Ti eatment of Post 
opeiative Eai Infections 


Sanders, S H , Lindsw, J R, and 
Nager, G T — Histopathologic 
Obsei vations in the So Called 
Congenital Fixation of the 
Stapedial Footplate 


ScHLOSSER, W D , and D 

Anteiioi-Posteiioi Technique foi 
the Ti eatment of Chionic Otitis 
Media and Mastoiditis Pielinu _ 
naij Repoit 


Schuknecht, H F , and Tonn 
dorf, Juergen —Acoustic Tiau 
ma of the Cochlea from Eai 
Suigers ' 

Schuknecht, H F , McGee, T M 
and Oleksiuk, Stvnlei—C om 
nients on Tvmpanoplasb 


Senturiv, B H—Alleigic Manifes 
tations in Otologic Disease 


Shknon, E, and Mvrkowic/, H 
Fibious Displasia with Jlonster 
Like Defoimitj 


HI V, J J , HLN-NEi,R0BErT Guiu 
FORD F R , find JE*V^TFT, 
LCTTE — Histopathologi ot me 
_ 1 _ 


Shefhu 
apj in 
Loss 


J L —Vasodilator Thei 
Senson Neuial Heaiing 


SS5 


hssoN, G A-Problems and Com 
plications in Head and AecK 
Suigen 

■M xTiiLRS, C R , and ^ 

MUND-Pnmars Carcinoma 
tKp Tlnila Repoit of a Case 


1112 


of 


1325 


Smhen, D T, and Brown, L A 
Tempoi ogi am 




